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EXECUTIVE SUMMARY 

This report contains results of IMP required groundwater monitoring for the first calendar quarter of 
200 1.  Emphasis is placed throughout the presentation on features that are different or noteworthy 
compared to previous monitoring reports. 

The report is organized into seven sections. Section 1 discusses any changes made since the 
preceding report. Section 2 gives a general overview of sampling for the quarter, data availability and 
manipulation, procedures and definition of well classes. Results for individual wells and Tier I and 
Tier I1 reportable occurrences are presented in Section 3.  Required actions based on the current 
findings and completed actions from previous reports are given in Section 4. References appear in 
Section 5 and Maps and Trend Plots in Section 6. Quality Assurance issues are discussed in general 
and specifically with respect to analyte groups in Section 7. Finally the data for the quarter is 
presented in the four Appendices. 

Groundwater sampling for the First Quarter, 2001 included 95 locations. Of these, 18 locations were 
completely dry and a further 7 yielded only enough water to collect a partial analytical suite. 

Trichloroethene in Plume Definition well 22896 was the only instance of a reportable result over the 
Tier I Action Level. Despite being a reportable result the concentration of trichloroethene does not 
exceed its normal range and was the lowest ever recorded at the well. 

There were 10 additional reportable results exceeding Tier I1 Action Levels including three from 
Boundary wells, four from Plume Extent wells and three from downgradient RCRA well B206989. 
Based on the sampling results for the quarter no new monthly sampling is required at this time. 

Review Exemption: CEX-072-99 ES- 1 
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Acronym List 

ACCU 
ALF 
Background M2SD 

BOA 
CAS 

CDPHE 
CLP 
CRDL 
D&D 
DER 
DOE 
EPA 
GEL 
Historic M2SD 
IHSS 
IMP 
KH 
KH-ASD 

MCL 

mg/l 
PARA 
PARCC 
PCB 
pCi/l 
PQL 
QL 
RCRA 
RECRL 
RFCA 
WETS 
RMRS 
RPD 

MJl 

SCA 
SOP 
sow 
s.1. 

S W D  
TRPH 
TDS 
Tier I 
Tier I1 
TPU 
TSS 
voc 

S.S. 
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Acculab Inc. (Laboratory), Lakewood, Colorado 
Action Level Framework 
Background mean plus 2 standard deviations 
(calculated on a site wide basis) 
Basic Ordering Agreement 
Chemical Abstract Service 
(Assigns a number used to identify analytes that may have multiple common names. 
The registry number is called a “CAS Number”.) 
Colorado Department of Public Health and Environment 
Contract Laboratory Program 
Contract Required Detection Limit 
Decontamination and Decommissioning 
Duplicate Error Ratio (calculated for reayduplicate radionuclide analyses) 
United States Department of Energy 
United States Environmental Protection Agency 
General Engineering Labs Inc., Charleston, South Carolina 
Historic mean plus 2 standard deviations (calculated on a per well basis) 
Individual Hazardous Substance Site 
Integrated Monitoring Plan 
Kaiser-Hill, LLC 
Kaiser-Hill - Analytical Services Division 
(Receives data from laboratories, checks it and enters it into the Soil Water 
Database) 
Maximum Contaminant Level 
microgram per liter 
milligram per liter 
Paragon Analytics, Inc. (Laboratory), Fort Collins, Colorado 
Precision, Accuracy, Representativeness, Comparability and Completeness 
Polychlorinated Biphenyl 
picocurie per liter 
Practical Quantitation Limit 
Quantitation Limit 
Resource Conservation and Recovery Act 
RECR4 Environmental Inc. (Laboratory), Lionsville, Pennsylvania 
Rocky Flats Cleanup Agreement 
Rocky Flats Environmental Technology Site 
Rocky Mountain Remediation Services, LLC 
Relative Percent Difference 
(calculated for non-radionuclide reayduplicate analyses) 
Sanford Cohen & Associates Laboratory, Montgomery, Alabama 
Standard Operating Procedure 
Statement of Work 
“sensu lato” - refers to a general case 
“sensu stricto’’ - refers to a specific case 
Soil Water Database 
Total Recoverable Petroleum Hydrocarbon 
Total Dissolved Solids 
Analyte specific action level originally defined by RFCA, updated by IMP 
IO-’ of Tier I 
Total Propagated Error 
Total Suspended Solids 
Volatile Organic Compound 
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1 .O INTRODUCTION 

This report is required by Section 3.4.B of Attachment 5 of the Final Rocky Flats Cleanup 
Agreement (RFCA) (EPA, CDPHE, DOE, 1996) and is described in the Integrated Monitoring Plan 
(IMP) (DOE, 2000). 

The DOE/K-WRMRS team has completed evaluation of First Quarter (January-February-March) 
200 1 groundwater analytical data using groundwater action level criteria as described in RFCA 
Attachment 5 (Kaiser-Hill, 2000). The sampling for the First Quarter of 2001 reflects the approval of 
the monitoring well list (CDPHE, Nov. 1996 and EPA, Nov. 1996) and the establishment of semi- 
annual sampling frequencies. Therefore, only a portion of the RFCA monitoring wells are sampled 
and reported each quarter. The remainder will be sampled in the following quarter as site conditions 
allow. RFCA groundwater monitoring locations and three sump/drain locations (see below) are 
included in this report. The locations sampled during the First Quarter, 2001 are listed in Table 3-2. 
The locations of the sampled sites are shown in Figures 1 A, 1B and 1C. Note the differentiation 
between Figures. Figure 1A gives an overall view of the majority of the Rocky Flats Environmental 
Technology Site. Figure 1B focuses on just the industrial area and Figure 1C focuses on the 700 
Buildings area. Plume outlines portrayed on Figures 1A-1C have been updated to the most recent 
derived from the Final 1999 Annual RFCA Groundwater Monitoring Report (RMRS, 2000). 

In addition to monitoring wells cited in this report four other locations are included: 89 ICOLWEL, 
SW13494, SW099 and SW100. 891COLWEL is a pump equipped collection well that gets its water 
from the 88 1 Hillside above the former French Drain. (Note that the French Drain was 
decommissioned during the summer of 2000 and that the pump equipped well at 89 1 COLGAL that 
monitored the French Drain has been eliminated as a sampling location.) Location SW 13494 is a 
sump for the footing drain system of the 88 1 Building; it also is located on the 88 1 hillside. Surface 
water locations SW099 and SW 100 are collection boxes associated with the groundwater intercept 
system for the Present Sanitary Landfill. 

Note that to better balance the number of wells being sampled quarterly during the course of the year 
several wells have been shifted from the 2"d-4" quarter group to the 1s'-3rd quarter group. Available 
water permitting, the wells were all sampled in the Fourth Quarter 2000 and sampled again in the 
First Quarter 200 1 so that there would not be a gap in sampling. The affected wells include: 

Plume Extent Wells Drainage 
00197 Well 
00397 5587 
02197 
0409 1 ' Plume 
0499 1 Definition 
0609 1 Well 
08091 77392 
5387 

Performance D&D Wells D&D Wells 
Monitoring Wells Bldg 444 Bldg 886 
10592 40099 40999 
10792 40 199 4 1099 
11092 40299 41 199 

40399 22996 
40499 P3 17989 
4 1299 
P4 19689 

Beginning with this report the Groundwater Program is altering the way results are screened for 
inclusion in the RFCA Groundwater Sample Comparisons With Tier I1 Action Levels and IMP 
Reporting Criteria table (usually Table 3-2 but in this report Table 3-3). This discussion primarily 
refers to VOC analyses because they are the ones most affected by the change in screening. However, 
the change will apply to all analytes. 

Previously when choosing between a TR1 and DL1 (or TR2) result for discussion only the higher 
valued member of the pair was selected. This result was then included in Table 3-3, displayed in 
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trend plots and discussed in the text. “U”-qualified laboratory non-detections or “E”-qualified VOC 
analyses (where the range of the analytical instrument was exceeded) were not considered for 
selection. The validation code assigned to the result was not considered in choosing from the TRl- 
DL1 pair unless an R or R1 code (indicating the result was rejected in validatiodverification) was 
present. 

We will now select only those pair members with the alphanumeric validation code in the validation 
column regardless of the value of the reported result. R and R1 validations will continue to be 
excluded. Most importantly for this discussion the pair member which should have a “1” in the 
validation column, but which may have a blank in the column, will not be selected for the following 
reason: 

Discussions with the RFETS Analytical Services Division indicate that during validation or 
verification both members of the TRl -DLl pair are considered simultaneously and the alphanumeric 
validation code is assigned to the member that is thought to be the best representative of the true 
concentration of the analyte. This result is the one that should be recorded and discussed. All results 
will be included in the Appendices. (For those results with blanks in the validation column the 
Analytical Services Division believes that the TRl-DL1 pairs where evaluated as a pair but that the 
“1” marker was not placed in the second member record as it should have been.) 

In general this change in screening will not affect the majority of analytes because the analytical 
result and validation code support each other. In the majority of cases the results from either TRl or 
DLl analytical runs are similar assuming that the result is not “E” qualified by the lab or R/Rl 
qualified in validation. In specific cases such as methylene chloride it will provide more 
representative comparisons by reducing the need to report analytical results for Dilutions (DL 1 s or 
TR2s) which tend to be more adversely affected by blank contamination than the original (TR1) 
analytical run. 

Review Exemption: CEX-072-99 1-3 
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2.0 METHODS 

The Groundwater Monitoring program attempted to collect 623 samples in the First Quarter of 200 1 
under the Integrated Monitoring Plan (IMP) (DOE, 2000). Because of dry wells and wells with 
insufficient water only 487 requests for analysis were actually sent out. There were 1 1  1 uncollected 
samples related to dry wells and 25 related to insufficient water. 

By the beginning of August 2001 approximately 100% of the results (9500 records) pertaining to the 
First Quarter 2001 were available electronically from the Soil and Water Database (SWD). Except 
for dissolved gas analyses ( 1  5 analytical records) it was not necessary to manually compile data from 
the laboratory report packages. Results for all analyses that were sent out have been returned. 

The analytical data are evaluated and classified in the following manner. 

Analytical results are uploaded from SWD into a local MS Access database maintained by the 
groundwater group. 
Data are examined for their presence/absence and consistency. Duplications and mismatches are 
excluded. 
Field and laboratory QC data are identified for use in the data quality assessment section (Sec. 
7.0) using a Rocky Mountain Remediation Services (RMRS) document: Quality Assurance 
Program Plan For The Groundwater Monitoring Program Rocky Flats Environmental 
Technology Site, February 5,2001 (RMRS, 2001a). 
Results for all analytes are screened against Tier I and Tier I1 Action Level Framework (ALF) 
criteria except for results with a “U” laboratory qualifier, indicating a non-detect or those results 
rejected (R/R1 ’s) in validation. 
Results from Boundary, Drainage, Plume Definition, Plume Extent and downgradient RCRA 
wells are then classified as reportable or non-reportable. The method for making these 
determinations is given in the following bulleted paragraph. The criteria for the determinations 
are given in the discussion of the IMP Well Classes below. 
Plume Degradation and all (upgradient and downgradient) RCRA wells are evaluated in the 
Annual Groundwater reports. Performance monitoring wells although screened against the ALF 
criteria are not subject to the reportable-non-reportable classification. Analytical baseline values 
for Decontamination and Decommissioning wells have not been determined at this time. 

Calculated ratios between the analytical result and Tier I1 Action Level, Background M2SD and 
Historic M2SD are used to identify IMP reportable results as described in the IMP Well Class 
descriptions below. (M2SD = Mean + 2 Standard Deviations) 

The Historic M2SD is calculated and displayed for wells with 5 or more sampling events 
collected during the years 1991 to 1995. To calculate the Historic M2SDs data are extracted 
directly from the SWD and/or the local groundwater. database. 
Where no Historic M2SD for an analyte in a well is available an evaluation of the concentration 
of the analyte over time is made by visual inspection of the associated available trend plot. 
Because Volatile Organic Compounds and Polychlorinated Biphenyls have zero background 
concentration they are simply compared to available 1991-1995 Historic M2SDs. 
Results for Metals, Radionuclides and Water Quality Parameters have had background values 
established and therefore, where ALF values have been exceeded, are compared with the site- 
wide Background M2SD values and 1991-1995 well-specific Historic M2SD values. 
Background M2SD values for Metals, Water Quality Parameters, tritium and strontium-89/90 are 
taken from the Background Geochemical Characterization Report (DOE, 1993). 

2- 1 
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Background M2SD values for americium-24 1, plutonium-239/240, uranium-233/234, uranium- 
235, and uranium-238 are taken from the Draft Background Comparison for Radionuclides in 
Groundwater Report (DOE, 1997). Background values for cesium- 137 and neptunium-237 have 
not been determined. 

Table 3-3 represents a summary of results that are equal to or exceed Tier I1 Action Levels. Table 3-3 
is used to evaluate the reportable and non-reportable results via the Tier 11, Background and Historic 
Ratios as described above and to help select analytes and wells which are of interest for site cleanup 
but which may not be reportable under IMP criteria. Trend plots for reportable occurrences and 
selected analytes appearing in Table 3-3 can be found in Section 6, Figure 2. A trend plot is not 
presented if there are less than 4 data points. 

For a given IMP Well Class, determination of whether a result is reportable or non-reportable is as 
fo 1 lows. 

Integrated Monitoring Plan (IMP) Well Class Definitions 

The groundwater monitoring network, as defined in the IMP (DOE, 2000), contains eight categories 
of monitoring wells. The decision rule sequence presented in the IMP was followed for determining 
Tier I and I1 reportable results. The well types and decision rules are defined below: 

Plume Definition MonitorinP Wells: These wells are located within known contaminant plumes 
and are above Tier I1 action levels, but are below the Tier I action levels established in the ALF. A 
reportable result occurs when a measured concentration exceeds a Tier I action level and the 
Background M2SD value. The required action is to reclassify as a Tier I reportable result well and 
review historic data for the well to determine if it has been prioritized for remediatiordevaluation 
based on possible impacts to surface water. If data show an increasing trend over a two-year period, 
or the well has not been previously prioritized for remediation then update the priority for 
remediatiordevaluation. 

Plume Extent Monitorinp Wells: These wells are located at the edges of known groundwater 
contaminant plumes, along pathways to surface water. These wells monitor for an increase in 
concentrations that may result in future impacts to surface water. A reportable result occurs if a 
measured concentration exceeds a Tier I1 Action Level and the Background M2SD value. When there 
are no previous historic reportable results, or when a value exceeds the Historic M2SD concentration 
in the well, the required action is to initiate monthly sampling. If action levels are exceeded for three 
consecutive months, by the above criteria, then appropriate parties are notified and the possible 
impacts to surface water are evaluated. 

Drainape Monitorinp Wells: These wells are located in stream drainages, downgradient of 
contaminant plumes. They have the same programmatic requirements as PE wells under the IMP. A 
reportable result occurs if a measured concentration exceeds a Tier I1 Action Level and the 
Background M2SD value. When there are no historic reportable results, or a value exceeds the 
M2SD of the Historic concentration in the well when there have been historic reportable results of 
Tier II action levels, the required action is to initiate monthly sampling. If action levels are exceeded 
for three consecutive months, by the above criteria, then appropriate parties are notified and the 
possible impacts to surface water are evaluated. 

Boundary Monitoring Wells: These wells monitor ground water leaving the eastern Site boundary 
through the stream drainage channels. A reportable result occurs if a measured concentration exceeds 
a Tier I1 Action Level and the Background M2SD value. When there are no historic reportable 
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results, or a value exceeds the M2SD of the Historic concentration in the well when there have been 
historic reportable results of Tier I1 action levels, the required action is to initiate monthly sampling. 
If action levels are exceeded for three consecutive months, by the above criteria, then appropriate 
parties are notified and the possible impacts to surface water are evaluated. 

D&D MonitorinP Wells: These wells monitor for releases to groundwater from decontamination 
and decommissioning (D&D) activities. A reportable result occurs when a measured concentration 
exceeds the M2SD of the established Historic baseline concentration downgradient of the 
building(s). The required action is to inform appropriate parties and initiate an evaluation of the 
situation. 

Performance Monitoring Wells: These wells monitor the effect of a remediation or source removal 
action, as required in the ALF. If an increasing trend in the concentration of a contaminant is noted, 
then the appropriate parties are notified and an evaluation of the situation is initiated. 

RCRA Monitorinp Wells: These wells monitor downgradient groundwater contaminant 
concentrations at RCRA units. If the mean concentration of a contaminant in a downgradient well 
exceeds the mean concentration in upgradient wells and concentrations at the well show an upward 
trend with time, a report will be made to appropriate agencies and an investigation will be initiated to 
determine possible causes. This evaluation will be performed in the annual WETS RFCA 
Groundwater Monitoring Report. 

For the purposes of the quarterly reports, analytical results from downgradient RCRA wells will be 
treated in the same manner as Plume Extent wells. A reportable result for a RCRA well occurs if a 
measured concentration exceeds a Tier I1 Action Level and the Background M2SD value. When there 
are no historic reportable results, or a value exceeds the M2SD of the Historic concentration in the 
well when there have been historic reportable results of Tier I1 action levels, the required action is to 
initiate monthly sampling. If action levels are exceeded for three consecutive months, by the above 
criteria, then appropriate parties are notified and the possible impacts to surface water are evaluated. 
As noted above a review of the relative concentrations of upgradient and downgradient wells will be 
performed in an annual report. 

Plume Depradation Monitorinp Wells: These wells are located either in downgradient areas that 
may be contaminated from a specific source or in associated upgradient areas. Data will be reviewed 
annually to determine if sufficient data have been collected to support remedial decision making. 
Upon collection of sufficient data an evaluation will be performed to establish inputs to the remedial 
conceptual model. 

2-3 



OI-RF-OI 933 
3.0 RESULTS 

Ninety-five locations were visited in order to collect groundwater samples during the First Quarter, 
2001. Of the wells visited 18 were completely dry and 7 wells yielded only enough water to collect a 
partial analytical suite. Table 3-2 summarizes data collection activities for the First Quarter of 200 1. 
All sample results for the First Quarter have been received as of this writing. 

Data features of particular interest under RFCA are presented in Table 3-3 and are summarized in the 
following discussion. Figures lA, 1B and 1C illustrate the location of major plume boundaries 
relative to monitoring locations. Locations found to have reportable results for Tier I or Tier I1 
Action-Level criteria are noted. Historic trend plots are shown for selected wells with analyte 
concentrations above Tier I or Tier I1 Action Levels (Figures 2-1 to 2-84). Other illustrated trends 
include organic compounds with concentrations exceeding Tier I1 Action Levels, and for any 
inorganic analytes with concentrations exceeding Tier I1 Action Levels and Background M2SD. The 
RFCA (EPA, CDPHE, DOE, 1996) requires that this information be reported quarterly. 

3.1 TIER I REPORTABLE RESULTS 

Plume Definition well 22896 was the only location with a reportable result over the Tier I Action 
Level. Trichloroethene in well 22896 was over both the Tier I1 and Tier I levels. There is no Historic 
M2SD for trichloroethene in the well. By inspection the concentration of the compound is within its 
normal range, it is in fact the lowest level recorded for trichloroethene in the well. 

3.2 TIER I1 REPORTABLE RESULTS 

Boundary Wells: Six Boundary wells were sampled in the First Quarter of 2001. Sample collection 
was complete in all six wells. There were three reportable analyses one for nickel (well 4 159 1) and 
two for sulfate (wells 06491 and 10294). All six wells contained analytes above Tier I1 Action 
Levels. 

Boundary well 06491 contained reportable sulfate that was above both its Tier I1 Action Level and 
Background M2SD. The sulfate concentration is below its Historic M2SD so no further action is 
required (Figure 2-80). Boundary well 0649 1 also contained non-reportable uranium-233/234, 
uranium-235 and uranium-238 that were above Tier I1 but below their Background M2SDs. Routine 
monitoring will continue at well 0649 1. 

Boundary well 10294 also had reportable sulfate and non-reportable uranium-233/234 and uranium- 
238. The sulfate is above its Tier I1 Action Level and the Background M2SD (making it reportable) 
but below its Historic M2SD so no further action required (Figure 2-81). The uranium isotopes are 
above Tier I1 Levels but below Background M2SDs and are therefore not reportable. Well 10294 
will be maintained on a routine sampling schedule. 

Boundary well 41 59 1 contained dissolved nickel that is reportable and non-reportable uranium- 
233/234 and uranium-238. The nickel is above the Tier I1 level and Background M2SD, the isotopes 
are above Tier I1 but below the Background M2SDs. Nickel in 41591 has been above its Historic 
M2SD since early 1999 (Figure 2-60). A suite of three-monthly of samples was completed during the 
summer of 2000. The groundwater program has been monitoring the nickel concentrations in 41591 
in an attempt to explain them, see the 2000 Annual RFCA Groundwater Report (in press, November 
2001). No special sampling for nickel is planned at this time. The uranium isotopes also do not 
require additional sampling. 
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Boundary wells 0386 and 10394 contained non-reportable uranium-233/234 and uranium-238. 
Boundary well 4 169 1 contained non-reportable uranium-238. Results for these uranium isotopes 
were above Tier I1 Action Levels but below the Background M2SD so they are not reportable. 
Routine monitoring will continue at these locations. 

Decontamination & Decommissioning Wells: Twenty-one Decontamination and Decommissioning 
(D&D) wells were visited in the First Quarter, 2001. Three wells (10098,10398,40999) contained 
only enough water for collection of partial sample suites and one well (P3 17989) was dry. Five wells 
had no analytes above Tier I1 Action Levels (10198,10298,10398,40199,40399). Fifteen wells 
contained analytes that exceeded the Tier I1 Action Levels, these are discussed below. D&D wells 
have not had baselines established for analyte concentrations at this time so criteria for classifying 
them as reportable have not been established. 

Decontamination and Decommissioning well 10098 (Building 123) had non-reportable amounts of 
thallium, uranium-233/234 and uranium-238 that were above their respective Tier I1 Action Levels, 
The uranium-233/234 and uranium-23 8 were well below their Background M2SDs so no additional 
sampling is required for uranium. The thallium was above the Tier I1 Action Level and Background 
M2SD. Because the current thallium result is a product of the laboratory that provided questionable 
thallium results in the Fourth Quarter 2000 and is more than 10 times greater than the previous three 
thallium values the Groundwater Program does not feel confident in the thallium result reported here 
(Figure 2-69). However, this thallium analysis may be more representative than those presented in 
the Fourth Quarter RFCA Groundwater Monitoring Report (RMRS, 2001b) because it was verified 
as a V1 and it is not accompanied by the numerous other dubious thallium analyses present in the 
Fourth Quarter. The thallium trend plot for well 10098 has a similar pattern to those of barium and 
cadmium in 10598. Barium and cadmium in D&D well 10598 (see below) are represented by three 
early sampling events that were low with respect to the fourth sampling event. Subsequent 10598 
sampling indicates that the concentration of these two metals in the well varies greatly with time. 
While no additional sampling for metals at 10098 is planned, the continuation of routine semi-annual 
sampling will be necessary to determine whether the current thallium value is representative or not. 

(As soon as the questionable Fourth Quarter 2000 thallium analyses began to be returned early in the 
First Quarter 2001, the Groundwater Program stopped sending the laboratory samples for metal 
analysis (see also lead discussion in Section 7.1). Unfortunately, some metal samples were sent to 
the laboratory in the First Quarter of 2001. Subsequently, the laboratory withdrew its application to 
perform metal analyses under the new Basic Ordering Agreement.) 

Decontamination and Decommissioning well 10498 (Building 123) had concentrations of 
tetrachloroethene, cadmium, uranium-233/234 and uranium-238 that were above Tier I1 Action 
Levels but are not reportable. The uranium isotopes were well below their Background M2SDs so no 
further action is required. Tetrachloroethene values in 10498 have varied greatly (Figure 2-30). From 
the Third Quarter 1998 through the Third Quarter 1999 tetrachloroethene results (three samples) 
were relatively low (but still above Tier 11). The value increased in the First Quarter 2000, returned 
to the previous low in the Third Quarter 2000 and now is relatively high again. Dissolved cadmium 
was above the Tier LI Action Level for the first time in the First Quarter (Figure 2-56). Although this 
cadmium analysis was performed by the same laboratory that had problems with thallium the 
Groundwater Program does not have a reason for suspecting that there is a laboratory problem with 
the results. Previously cadmium has been well below the Tier I1 Action Level. But as a comparison 
with cadmium trend plot for well 10598 shows the concentration of cadmium may vary considerably 
near the Building 123 site (Figure 2-57). Routine sampling is planned at 10498. 
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Decontamination and Decommissioning well 10598 (Building 123) contained barium, cadmium, 
thallium and cesium-137 that were above the Tier I1 Action Level. The metals were also above 
Background M2SDs. There is no established cesium-137 (isotopic) Background M2SD. The barium 
and cadmium results in 10598 are the highest recorded to date (Figures 2-55 and 2-57 respectively). 
Their trend plot patterns are similar to each othef and also to tetrachloroethene in D&D well 10498 
(Figure 2-30). The First Quarter 2000 values for barium and cadmium were initially viewed with 
suspicion because of the preceding lower results. Continued sampling suggests that the concentration 
of these constituents may vary significantly in the well. The thallium result in well 10598 is 
somewhat questionable for the same reasons discussed above with respect to thallium in D&D well 
10098 (Figure 2-70). This is the first cesium-137 analysis in 10598 that is above Tier I1 Action 
Levels (Figure 2-82). Four previous cesium-137 samples were below Tier 11. Continued semi-annual 
monitoring of well 10598 should determine whether thallium and cesium-137 vary greatly in 
concentration as do barium and cadmium. 

Decontamination and Decommissioning well 40099 (Building 444) exhibited results for 1,l- 
dichloroethene, cis-1 ,2-dichloroethene7 methylene chloride, tetrachloroethene and trichloroethene 
that were above their ,Tier I1 Action Levels but are not reportable. This sampling event is the fourth 
VOC sampling for well 40099 so new trend plots are presented here. The current results for 1,l- 
dichloroethene and cis- 172-dichloroethene have decreased from the maximum values recorded in the 
Fourth Quarter 2000 to levels comparable to the earliest two samples (Figures 2-3 and 2-21 
respectively). Methylene chloride has increased from the preceding 1 pg/L “U” qualified non-detect 
but according to the validators is also compromised by significant method blank contamination 
(Figure 2-24). Both tetrachloroethene and trichloroethene have decreased from the previous samples 
taken in the Fourth Quarter 2000 (Figures 2-33 and 2-49 respectively). By inspection they are both 
within their normal ranges. Note that the follow up thallium recorded here is not present above the 
Tier I1 Level unlike the dubious Fourth Quarter 2000 result (see Appendix A-Metals). Sampling at 
40099 will continue on a semi-annual basis. 

Decontamination and Decommissioning well 40299 (Building 444) contained tetrachloroethene that 
was above the Tier I1 Action Level but is not reportable. Figure 2-34 shows that the current sample is 
similar to the one analyzed in Fourth Quarter 2000. These two samples show an increase over the 
previous three samples. The groundwater program will continue to sample 40299 on a semi-annual 
basis. 

U 

Decontamination and Decommissioning well 40499 (Building 444) also contained non-reportable 
tetrachloroethene that was above the Tier I1 Action Level. By inspection tetrachloroethene has 
decreased from the first sampling event and is remaining relatively constant (Figure 2-35). Semi- 
annual sampling of well 40499 will continue. 

Decontamination and Decommissioning well 4 1299 (Building 444) had 1 , 1-dichloroethene, 
tetrachloroethene, trichloroethene, chromium and uranium-233/234 that were above Tier I1 Action 
Levels but were not reportable. New trend plots are presented here, the following observations are 
made by inspection. 1 , 1 -dichloroethene has decreased from the initial sampling event and is 
remaining relatively constant (Figure 2-4). The tetrachloroethene content remains relatively constant 
but has increased from the previous sampling event (Figure 2-36). Trichloroethene increased from 
the previous sample but remains in the lower part of its range (Figure 2-50). Chromium while 
elevated has decreased from the Fourth Quarter 2000 (Figure 2-58). The uranium-233/234 was well 
below its Background M2SD and thus no additional monitoring samples are needed. Again the 
dubious Fourth Quarter 2000 thallium result has not been confirmed by a follow up sample, thallium 
in the First Quarter 2001 is below Tier I1 (Appendix A-Metals). Well 41299 will continue being 
sampled on a semi-annual schedule. 
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Decontamination and Decommissioning well P4 19689 (Building 444) exhibited tetrachloroethene . ., 

results that were above the Tier I1 Action Level but were not reportable. Tetrachloroethene in 
P4 19689 was below its Historic M2SD in the lower part of its range (Figure 2-40). Well P4 19689 is 
being sampled on a semi-annual basis. 

Decontamination and Decommissioning well 60699 (Building 707) contained non-reportable 
uranium-233/234, uranium-235 and uranium-238 that were above Tier I1 Action Levels and also 
above Background M2SDs. These are the first results returned for well 60699. Well 60699 is being 
sampled on a semi-annual basis. 

Decontamination and Decommissioning well 6 1099 (Building 883) exhibited tetrachloroethene, 
uranium-233/234 and uranium-238 that were above Tier I1 Action Levels and are not reportable. The 
uranium isotopes were both well below their Background M2SDs, no further action is required. This 
is only the second VOC sample taken at 61099 so no trend plot is available. The previous sample was 
a detection of 14 pg/L (12114199) compared to result reported here (26 pgL, BD lab qualified, blank 
contamination was not considered significant in verification). Well 6 1099 will continue to be 
sampled on a routine schedule. 

Decontamination and Decommissioning well 6 1 199 (Building 883) contained non-reportable 
methylene chloride, tetrachloroethene, trichloroethene, uranium-233/234 and uranium-23 8 that were 
above the Tier I1 Action Levels. The uranium isotopes were well below their Background M2SDs. 
No additional sampling for uranium is needed. This is only the second set of VOCs from 61 199 so no 
trend plots are available. The previous sample was collected on December 9, 1999. Methylene 
chloride increased slightly from 3 pg/L-JB-JBl [lab qualifier-verification] to 5 pg/L-JB-kl , where 
blank contamination was considered significant by the verifiers. Tetrachloroethene increased from 
220 pg/L-"detection"-V 1 to 230 pgL-"detection"-Vl. Trichloroethene also increased slightly from 
12 pg/L-J-Vl to 17 pg/L-"detection"-Vl. Well 61 199 is being sampled routinely. 

Decontamination and Decommissioning wells 22996,40999 and 4 1 199 (Building 886) contained 
non-reportable uranium-233/234 and uranium-238 that were above the Tier I1 Action Levels. Both 
isotopes in all three wells are below their Background M2SDs. Wells 22996, 40999 and 41 1999 will 
continue to be sampled on a semi annual basis. 

Decontamination and Decommissioning well 4 1099 had nitratelnitrite, uranium-233/234 and 
uranium-238 that were above their Tier I1 Action Levels but were not reportable. The uranium- 
233/234 and uranium-238 were below their Background M2SDs so no further action is required at 
this time. As shown in the new trend plot (Figure 2-77) nitrate continues a decline that began in the 
Fourth Quarter 2000. The questionable thallium result reported in the Fourth Quarter is not supported 
by the follow up sample recorded here (Appendix A-Metals). Well 41099 will continue to be 
sampled on a semi-annual schedule. 

Drainape Wells: Five Drainage wells were scheduled to be sampled in the First Quarter of 2001. 
Drainage well 5587 was dry. There were no reportable results for Drainage wells in the First Quarter. 

Drainage wells, 00997,38591,6486 and 6586, were sampled in the First Quarter 2001 and all 
contained non-reportable uranium-233/234 and uranium-238. The uranium isotopes in these wells 
were above Tier I1 Action Levels but below Background M2SDs. No additional uranium sampling is 
anticipated, wells 00997, 38591, 6486 and 6586 will continue to be sampled on a semi-annual basis. 
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01-R F-01933 
Performance MonitorinP Wells: Thirteen Performance monitoring locations were visited in the 
First Quarter 2001. Three locations (1 1092, SW099 and SWlOO) were dry. Nine of the sampled 
locations had analytes with concentrations that exceeded Tier I1 Action Levels. Performance 
Monitoring well 10792 had no analytes above Tier 11. The IMP (DOE, 2000) does not define 
reportable results for Performance Monitoring locations. 

. . 

Performance Monitoring location 00797 had non-reportable amounts of uranium-233/234 and 
uranium-238 that were above Tier I1 Action Levels. These results were below Background M2SDs 
and therefore monitoring of the well will continue in a routine manner. 

Performance Monitoring well 0569 1 exhibited non-reportable results for carbon tetrachloride, 
tetrachloroethene, trichloroethene, uranium-233/234 and uranium-238 that were above Tier I1 Action 
Levels. The uranium isotope results were well below their Background M2SDs. Carbon tetrachloride, 
tetrachloroethene and trichloroethene were all below their Historic M2SDs near the middle of their 
usual ranges (Figures 2-10,2-28 and 2-44 respectively). Well 05691 will continue on its semi-annual 
schedule of sampling. 

Performance Monitoring well 0739 1 contained non-reportable 1, 1 , 1-trichloroethane, 1 , 1 - 
dichloroethene, carbon tetrachloride, chloroform, cis- 1,2-dichIoroethene, methylene chloride, 
tetrachloroethene, trichloroethene, nitrate, uranium-233/234, uranium-235 and uranium-23 8 that were 
above Tier I1 Action Levels. Please refer to Figure 3-1 for the following VOC discussion. The values 
for the VOC results are drawn from three analyses, a REAL-DUPLICATE pair collected at about 
10:33 AM and a second REAL collected at approximately 1 1 :40 AM all on March 6,2001. Between 
the REAL-DUPLICATE pair and the second REAL sample approximately 5.5 liters of water for 
other samples were taken from the well. For 1 , l  , 1 -trichloroethane, 1 , 1 -dichloroethene, carbon 
tetrachloride and chloroform there is good agreement between the REAL-DUPLICATE pair but not 
between the pair and the second REAL sample. For cis-l,2-dichloroethene the REAL-DUPLICATE 
pair are in disagreement with each other. The two REALs match but are both non-detects. There is 
relatively good agreement between all three samples for methylene chloride, tetrachloroethene and 
trichloroethene. For citation in Table 3-3 a detection or “J” qualified estimate was preferred over a 
“U” qualified non-detection (see highlighted entries in Table 3-1). In the case of l , l , l-  
tetrachloroethane the choice was between a “J”-estimate and a detection, the detection was cited in 
Table 3-3 because it was above the detection limit whereas the “J”-estimate was well below. 

In Performance Monitoring well 0739 1, 1,l , 1-tetrachloroethane was below its Historic M2SD 
although near the top of its usual range (Figure 2-1). 1,l-dichloroethene, carbon tetrachloride and cis- 
1,2-dichIoroethene were below their Historic M2SDs and generally appear to match well with 
previous detections, especially recent ones (Figures 2-2,2-11 and 2-19 respectively). Chloroform and 
tetrachloroethene were below their Historic M2SDs and remain relatively constant (Figures 2- 18 and 
2-29). Blank contamination was significant according to the verifiers for all three analyses of 
methylene chloride. The reported methylene chloride result is below the Historic M2SD for the well 
and well below recent similarly contaminated samples (Figure 2-22). Trichloroethene was below its 
Historic M2SD and has declined since the Third Quarter of 1998 (Figure 2-45). Nitrate in well 07391 
continues to be above its Historic M2SD as it has been since the First Quarter of 1999 (Figure 2-72). 
Note that this nitrate result is derived from a chloride-sulfate-nitrate (CSN) analysis and not the usual 
nitratehitrite analysis. The routine nitratehitrite analyses associated with the REAL-DUPLICATE 
pair were above Tier I1 but slightly lower than the “CSN” analysis associated with the second REAL. 
With respect to the uranium isotopes in 07391, uranium-233/234 was below the Background M2SD 
while both uranium-23 5 and uranium-23 8 were above Background and Historic M2SDs. Uranium- 
235 is just above the Background M2SD and remains relatively constant (Figure 2-83). Uranium-238 
continues an increasing trend that started in late 1997 (Figure 2-84). Routine semi-annual monitoring 
of well 07391 will continue. 
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Table 3-1 

Selected VOC Analytical Results For Well 07391: 
REAL-DUPLICATE Pair + Second REAL 

I Well Location 07391 I Real - Sample Time 1033 (o1~os55~oz.oo1) 

I ~ Sample Date 3/6/01 I TRl - 1000 Detect L imi t  1 D L l  - 5000 Detect Limit 

TRICHLOROETHENE I 52000 1 E l  1 1. 70000 I 0 I V I  

Well Location 07391 I Lab Control Sample # l  I Lab Control Sample #2 

I I 01 LVKO83-MBl Sample Date 3/6/01 01 LVK082-MBl 

TETRACHLOROETHENE I 94 I 1 I %REC I 93 I 1 I %REC 
TRICHLOROETHENE I 95 I 1 I %REC I 92 I 1 I %REC 

1 Highlighted values ciled in Table 3-2 I 

Duplicate - Sample Ti 

TR1 - 1000 Detect Limil 

Result 

1000 
1400. 
100 . vi 
530 BJ JBl 
970 v1 

56000 E 

Method Blank #1 = Result Lab Valid- 

U 
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Method Blank #2 I Matrix Spike I Matrix Spike Duplicate 
OlLVK083-MBl ~OlD0555-007.002 - Well 900991 OlDO555-007.002 - Well 9009 

I 

Result Lab Valid- 
(ualL1 . Qual ation 

Recovery Lab Qual Units Recovery Lab Qual Units 
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Performance Monitoring well 10592 contained non-reportable quantities of selenium, uranium- 
233/234 and uranium-238 that were above their respective Tier I1 Action Levels. Selenium was 
above its Background M2SD while the uranium isotopes were both below their Background M2SDs. 
By inspection selenium (Figure 2-63) is within its normal range but has increased since it was last 
sampled in the Fourth Quarter 2000. Routine m.onitoring of well 10592 will continue. 

Performance Monitoring well 10692 held non-reportable quantities of uranium-233/234 and 
uranium-238 that were above their respective Tier I1 Action Levels. Both isotopes were below their 
Background M2SDs so no additional sampling is planned. Routine monitoring of well 10692 will 
continue. 

Performance Monitoring well 10992 exhibited concentrations of non-reportable selenium, 
nitratehitrite, uranium-233/234 and uranium-238 that were above their respective Tier I1 Action 
Levels. Dissolved selenium was above the Background selenium M2SD level yet itis within its usual 
range near its lowest concentration in the well (Figure 2-64). Nitratehitrite in 10992 was also above 
its Background M2SD concentration and in this case is at the lowest value recorded for the well 
(Figure 2-73). Both uranium isotopes were below their Background M2SDs. No additional sampling 
is planned for well 10992, routine monitoring will continue. 

Performance Monitoring well 1269 1 exhibited non-reportable results for carbon tetrachloride, cis- 
1,2-dichIoroethene, tetrachloroethene, trichloroethene, uranium-233/234 and uranium-23 8 that were 
above their Tier I1 Action Levels. Carbon tetrachloride approached the Tier I Action Level but was 
actually below its Historic M2SD near the middle of its usual range (Figure 2-13). Cis-1,2- 
dichloroethene was barely above Tier I1 and its Historic M2SD for the second time (Figure 2-20). It 
has increased from lower values in the last two sampling events. The tetrachloroethene (Figure 2-32) 
and trichloroethene (Figure 2-47) analyses were below their respective Historic M2SDs for the well 
with relatively constant concentrations. The uranium isotope results were well below their 
Background M2SDs. Well 12691 will continue on its semi-annual schedule of sampling. 

Performance Monitoring location 89 1 COLWEL had non-reportable carbon tetrachloride, methylene 
chloride, tetrachloroethene, trichloroethene, selenium, uranium-233/234 and uranium-238 that were 
above their respective Tier I1 Action Levels. The uranium-233/234 and uranium-238 were below the 
Background M2SDs. The carbon tetrachloride (Figure 2-1 5), tetrachloroethene (Figure 2-38), 
trichloroethene (Figure 2-52) and selenium (Figure 2-67) were within their normal ranges and below 
their Historic M2SDs. Methylene chloride is also below its Historic M2SD within its normal range 
but was significantly affected by blank contamination as determined in verification (Figure 2-25). 
The current thallium result (a non-detect) does not support the high value recorded from the Fourth 
Quarter 2000 (Appendix A-Metals). Routine quarterly monitoring of location 891COLWEL will 
continue. 

Performance-Monitoring location SW 13494 had results for tetrachloroethene, uranium-233/234 and 
uranium-238 that were not reportable yet above the Tier I1 Action Levels. The tetrachloroethene 
concentration was within its normal range, just below the Historic M2SD for the well (Figure 2-4 1). 
Again the current thallium result (a non-detect, Appendix A-Metals) as mentioned in the Fourth 
Quarter RFCA Groundwater Monitoring Report (RMRS, 2001b) does not support the dubious high 
Fourth Quarter value. The uranium isotope concentrations were both well below their Background 
M2SDs. Location SW 13494 will continue to be monitored on a quarterly basis. 

Plume Definition Wells: Ten-Plume Definition wells were visited in the First Quarter of 2001. Two 
Plume Definition wells (6386 and 77392) were dry. Well 00491 had insufficient water for a complete 
sample suite. All eight sampled wells had at least one result that was above a Tier I1 Action Level. 
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Well 22896 had the only result that was above a Tier I Action Level (trichloroethene) that makes the 
result reportable. 

Plume Definition well 0049 1 contained non-reportable amounts of carbon tetrachloride, 
tetrachloroethene and trichloroethene that were above Tier I1 but below Tier I Action Levels (Figures 
2-7,2-27 and 2-42 respectively). All three VOC compounds are within the lower part of their normal 
ranges below their Historic M2SDs. Routine semi-annual monitoring of well P209489 will continue. 

Plume Definition well 00597 contained non-reportable nitratehitrite that was just above the Tier I1 
Action Level. By inspection this result shows a decline from the previous sample (Third Quarter 
2000) to its more usual range (Figure 2-7 1). Routine monitoring at 00597 will continue. 

Plume Definition well 0399 1 exhibited carbon tetrachloride, uranium-233/234 and uranium-238 that 
were not reportable but above the Tier I1 Action Levels. The carbon tetrachloride concentration 
appears to be in the lower part of an as yet unexplained cycle (see also trichloroethene in well 07391 
above), the current value lies below its Historic M2SD (Figure 2-8). Uranium-233/234 and uranium- 
238 were well below their Background M2SDs. Routine monitoring of well 03991 will continue. 

Plume Definition well 0487 had trichloroethene, selenium, uranium-233/234 and uranium-238 that 
are not reportable because they are only above the Tier I1 Action Levels, not the Tier I Levels. 
Trichloroethene remains constant in the lower part of its normal range well below its Historic M2SD 
(Figure 2-43). Selenium was above the Background M2SD in concentration but also is staying 
constant in the lower part of its range below the Historic M2SD for the well (Figure 2-62). Both 
uranium-233/234 and uranium-238 were below Background M2SDs. Semi-annual monitoring of 
0487 will continue. 

Plume Definition well 0539 1 had carbon tetrachloride, uranium-233/234 and uranium-238 that were 
above Tier I1 but below Tier I Action Levels and are thus not reportable. The carbon tetrachloride 
concentration is below its Historic M2SD it has declined since the last sampling event (Figure 2-9). 
Both uranium isotopes were well below the Background M2SDs so routine monitoring of 05391 may 
continue. 

Plume Definition well 22896 contained the only reportable occurrence for Plume Definition wells, 
trichloroethene was above the Tier I Action Level. Well 22896 also contained non-reportable 
nitratehitrite that was above the nitrate Tier I1 Action Level and Background M2SD. The 
trichloroethene value in 22896 is actually the lowest recorded to date (Figure 2-48). This represents a 
decrease from the previous sample, which was one of the highest recorded values. Nitrate in 22896 
was at the lowest recorded level so far having decreased from the peak recorded in the Third Quarter 
of 1999 (Figure 2-76). The routine schedule of monitoring 22896 will be maintained. 

Plume Definition well 6286 exhibited concentrations of carbon tetrachloride, selenium, uranium- 
233/234 and uranium-238 that were not reportable. These analytes were above Tier II Action Levels. 
Carbon tetrachloride was below its Historic M2SD and remains constant to declining slightly (Figure 
2-14). Selenium, which has been near or above its Historic M2SD in the recent past, was above the 
Historic M2SD in the current sample (Figure 2-66). Because the selenium concentration was not 
above a Tier I Action Level no further sampling or action is required. Both uranium isotopes were 
well below their Background M2SDs, so again no action is required. Routine monitoring of 6286 will 
continue. 

Plume Definition well P2093 89 contained non-reportable 1 , 1 -dichloroethene and uranium-233/234 
that were above the Tier I1 Action Levels. 1,l-dichloroethene is a the lowest level recorded to date, it 
is even below the Historic Mean minus 2-Standard Deviations level (as opposed to the usual Mean 
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plus 2-Standard Deviations, Figure 2-6). The uranium-233/234 was well below the Background 
M2SD. Routine monitoring of P209389 will be continued. 

Plume Dewadation Wells: Five Plume Degradation wells were visited in the First Quarter of 2001. 
One well, 90199, was dry. Well 90299 contained no analytes above Tier I1 Action Levels. No 
reportable concentrations were found but two of four sampled wells had analytes (one per well) that 
exceeded the Tier I Action Level. 

Plume Degradation well 1 187 contained non-reportable amounts of carbon tetrachloride, methylene 
chloride, tetrachloroethene and trichloroethene that were above Tier I1 Action Levels. The 
trichloroethene was also above the Tier I Action Level. Carbon tetrachloride continues to decrease it 
was at its lowest recorded level below even the Historic Mean minus 2-Standard Deviations (Figure 
2- 12). Methylene chloride was significantly affected by blank contamination according to the 
verifiers; it has decreased from the previous sampling event (similarly affected by blank 
contamination, Figure 2-23). Tetrachloroethene continues to decrease and was at its lowest recorded 
level (Figure 2-3 1). Trichloroethene also decreased from the previous sample (January 2000) but 
unlike tetrachloroethene it is in the middle of its usual range (Figure 2-46). Routine monitoring of 
1 187 will continue. 

Plume Degradation well 90099 also had non-reportable amounts of carbon tetrachloride, methylene 
chloride, tetrachloroethene and trichloroethene that were above Tier I1 Action Levels. The 
trichloroethene was again above the Tier I Action Level. By inspection carbon tetrachloride has 
reversed its decreasing trend and increased from the October 2000 sampling, it is still within its 
normal range (Figure 2-16). Methylene chloride was in the lower part of its range but was again 
significantly affected by blank contamination according to verifiers (Figure 2-26). Methylene 
chloride increased over the previous “non-detect” sampling event. Tetrachloroethene increased 
slightly from October but is staying relatively constant (Figure 2-39). Trichloroethene increased from 
the October sample but given the elevated concentrations is also staying relatively constant (Figure 2- 
63). Quarterly monitoring of 90099 will continue. 

Plume Degradation well 90399 also had non-reportable amounts of carbon tetrachloride and 
trichloroethene that were above Tier I1 Action Levels. Neither of these compounds was above Tier I 
Action Level. Trend plots for these VOCs show overall decreasing trends and both compounds were 
at their lowest recorded levels (carbon tetrachloride, Figure 2- 1 7 and trichloroethene, Figure 2-54). 
Quarterly monitoring of 90399 will continue. 

Plume Extent Wells: Twenty-seven Plume Extent wells were visited in the First Quarter, eight of 
these were dry (00 197,00397,02 197,08091 , 4787,4887,76992 and P3 14289). Two of the 
seventeen sampled wells had insufficient water to collect complete sample suites (04991 and 22696). 
Of the 17 Plume Extent wells sampled 16 had analytes that exceeded Tier I1 Action Levels, in most 
cases only uranium isotopes. Well 22696 with a limited sampling suite had no returned results above 
Tier I1 Action Levels. From the 16 wells listed in Table 3-3, three wells had a total of four reportable 
analytical results. Nitrate in well 1786 was over the Tier I Action Level. 

Plume Extent wells 0459 1 , 0499 1 , 0509 1 , 0609 1 , 10 194, 1386,23096,5387,6 186,75992 and 
P114389 had non-reportable uranium-233/234 and uranium-238 concentrations that were above Tier 
I1 Action Levels. Plume Extent well 04091 had only uranium-233/234 and well 7086 had only 
uranium-238 concentrations that were above Tier I1 Action Levels. The results for all isotopes in all 
these wells were below their respective Background M2SDs (Table 3-3). These wells will continue 
to be monitored on a routine schedule. Three of these wells (0499 1, 0609 1 and 1386) had dubious 
thallium results reported for the Fourth Quarter 2000 that were not confirmed by the current 
sampling round. 
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Plume Extent well 10994 contained reportable dissolved selenium and nitratehitrite concentrations 
that were above both Tier I1 Action Levels and Background M2SDs. Non-reportable uranium- 
233/234 and uranium-238 that were above Tier I1 Levels but below Background M2SDs were also 
present. Selenium decreased slightly from the previous August 2000 sample and is below its Historic 
M2SD (Figure 2-65). Nitratelnitrite does not have a Historic M2SD but by inspection was in the 
middle of it usual range having declined from the previous sample (Figure 2-74). Within an elevated 
concentration range selenium is remaining relatively constant in well 10994. Similarly, nitratehitrite 
with a lower concentration and within a narrower range is remaining constant. Routine semi-annual 
monitoring will continue at 10994. 

Plume Extent well 1786 had a reportable concentration of nitratehitrite and non-reportable uranium- 
233/234, uranium-235 and uranium-238 that exceeded Tier I1 Action Levels. The nitratelnitrite 
concentration was also above the Background M2SD but below the Historic M2SD (Figure 2-75). No 
further action with respect to nitratehitrite is required. The three uranium isotopes were below their 
Background M2SDs. Well 1786 will continue to be monitored on its routine semi-annual schedule. 

Plume Extent well P3 13589 exhibited a reportable nickel concentration and non-reportable uranium- 
233/234 and uranium-238. The nickel was above the Tier I1 Action Level and Background M2SD 
making it reportable but because it was below its Historic M2SD so no additional sampling is 
required (Figure 2-6 1). Although the current nickel value is slightly elevated nickel in general 
remains constant in well P3 13589. The uranium isotopes were above Tier I1 Action Levels but well 
below the Background M2SDs. No further action with respect to nitratehitrite uranium isotopes is 
required. Routine semi-annual monitoring of P3 13589 will continue. 

RCRA MonitorinrJ Wells: Eight RCRA monitoring wells were visited in the First Quarter of 2001. 
Wells 52894 and 52994 were dry. Well B206989 had only enough water to collect a partial sample 
suite. Well 70193 had no reported results greater that Tier 11. Of the six sampled wells, downgradient 
well B206989 exhibited three reportable results. No results were over the Tier I Action Levels. 

Downgradient RCRA monitoring well 4087 and Upgradient RCRA monitoring well 70493 contained 
non-reportable uranium-233/234 and uranium-238. The isotopes were above Tier I1 Action Levels 
but below Background M2SDs. No action is needed and routine monitoring can continue. 

Upgradient RCRA monitoring well 70393 contained non-reportable quantities of 1 , 1 -dichloroethene 
(Figure 2-5), tetrachloroethene (Figure 2-37) and trichloroethene (Figure 2-5 1) that were above Tier 
I1 Action Levels. The concentrations of these VOCs were below the Historic M2SDs for this well. 
1,l -dichloroethene is declining slightly in concentration and tetrachloroethene and trichloroethene 
are remaining relatively constant. Routine monitoring will be continued at the 70393 well site. 

Downgradient RCRA monitoring well B206989 contained lithium, selenium and nitratehitrite that 
were above Tier I1 Action Levels. All of the analytes were also above Background M2SDs making 
the results reportable. There are insufficient data to compute Historic M2SDs for metals in well 
B206989 so the following interpretations are made by inspection. Lithium increased from the Fourth 
Quarter 2000 to the highest level recorded so far (Figure 2-59). Because a suite of monthly samples 
for lithium was attempted (2 of 3 collected, 1 dry) in the summer of 2000 no additional sampling for 
lithium is required or will be attempted at this time. Selenium also increased over the Fourth Quarter 
sample, the concentration is elevated but it is still within it normal range (Figure 2-69). No response 
is required. Nitratehitrite also increased but remains below its Historic M2SD so no further action is 
required (Figure 2-78). The current thallium result (0.76 & L - B  lab qualified) does not support the 
14.8 pg/L reported in the Fourth Quarter 2000. Well B206989 will be returned to a routine 
monitoring schedule. 
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Table 3-2: RFCA Groundwater Monitoring Locations and Sample Collection Summary 01 -RF-01933 
First Quarter, 2001 
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Table 3-2: RFCA Groundwater Monitoring Locations and Sample Collection Summary 
First Quarter, 2001 

01 -RF-01933 I 

NS D Not Sampled for this analyte. 
Dry rn Well did nor mcharpe after purpinp. No samples colkled. 
Insw = I n s ~ c k n l  wamr 10 c o l k l  h i s  ~MIW. 3-12 



I 
I 

Table 3-2: RFCA Groundwater Monitoring Locations and Sample Collection Summary 
First Quarter, 2001 

01 -RF-O1933 

Additional SamDles I 

N S  - Not Sampled tor thia analyie 
I 

Dry - Wall did not ncharpa &lor purging. No samples colle*ed. 
Insw = Insflcient walor 10 colkct this enalytw. 3-13 102001 Tabla 3-2.xls 



Table 3-3: First Quarter, 2001 RFCA Groundwater Sample Comparisons With Tier II Action Levels and IMP Reporting Criteria 01 - RF-01933 

Analyte Sample 
Sample # Date Type Location 

Back- Back- 
Result Units Tier II Historic Historic Reportable Lab Valid- Detect Dilu- Tier II 

IMP Well Class ground ground 
M2SD Ratio Qual ation Limit tion Ratio MZSD Ratio Type 

0386 1/23/01 
0386 1/23/01 
06491 1/9/01 
06491 1/9/01 

t No I I V1 1 0.0741 I 9.951 41.81 0.181 I IBoundarv 

1 I I I I I I I I I i 

GW07153RG URANIUM-233,-234 REAL TRl 11.1 PCVL 1.06 12 0.132) I 10.471 60.71 0.181 IBoundary No 
GW07153RG URANIUM-238 REAL TRl 7.64 PClR 0.768 
GW07163RG SULFATE REAL TR1 530 MGlL 500 I J1 I 11 251 1.061 43561 1.221 . 11991 ~- 0.44j~aundary Yes 1 

1 
GW07163RG URANIUM-233,234 [REAL[ TR1 I 26.71PCllLI 1.061 I V I 0.0721 I 25.191 60.71 0.441 I I Boundarv 1 No I 

06491 1/9/01 GW07163RG URANIUM-235 REAL TR1 1.14 PWL 1.01 V 0.089 1.13 1.79 - 0.64 Boundary No 
Boundary No 

10294 2/15/01 GW07346RG SULFATE REAL TR1 810 MGlL 500 v1  1 1.62 435.6 - 1.86 1183 0.68 Boundary Yes 
10294 2/15/01 GW07346RG URANIUM-233,-234 REAL TR1 13.4 PCllL 1.06 V1 0.106 12.64 60.7 0.22 Boundary No 
10294 2/15/01 GW07346RG URANIUM-238 REAL TR1 11.2 PCllL 0.768 V1 0.152 14.58 41.8 0.27 Boundary No 
10394 2/20/01 GW07347RG URANIUM-233,-234 REAL TR1 3.77 PCllL 1.06 V1 0.139 3.56 60.7 0.06 Boundary No 

No 10394 2/20/01 GW07347RG URANIUM-238 REAL TR1 3 PCVL 0.768 V1 0.183 
41 591 3/21/01 GW07360RG NICKEL REAL TR1 238 UGlL 140 V1 0.3 1 1.70 21.37 11.14 11.16 21.33 Boundary Yes 
41591 3/21/01 GW07360RG URANIUM-233,-234 REAL TR1 12 PCVL 1.06 V1 0.095 11.32 60 7 0.20 Boundary No 
41591 3/21/01 GW07360RG URANIUM-238 REAL TR1 10 PCVL 0.768 V1 0.024 13.02 41.8 0.24 Boundary No 
41691 2/13/01 GW07362RG URANIUM-238 REAL TRl 0.944 PCllL 0.768 J V1 0.067 1.23 41.8 0.02 Boundarv Nn 

23.44 41.8 0.43 - ~ ~ .  1/9/01 GW07163RG URANIUM-238 REAL TRl 18 PCVL 0.768 V 0.072 

3.91 41.8 0.07 Boundary - 



Table 3-3: First Quarter, 2001 RFCA Groundwater Sample Comparisons With Tler II Action Levels and IMP Reporting Criteria 01-RF-01933 

Back- Back- 
Location Sample # Analyte Result Units Tier II ground ground 

MZSD Ratio 

Reportable IMP Well Class 
Sample QC Result Lab Valid- Detect Dilu- Tier II Historic Historic 

M2SD Ratio Result? Date Type Type Qual ation Limit tion Ratio 
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01 - RF-01933 Table 3-3: First Quarter, 2001 RFCA Groundwater Sample Comparisons With Tier II Action Levels and IMP Reporting Criteria 

IMP Well Class 

3-16 la2001 Table 1J.d~ 



Sample # Analyte 
Sample 

Date Location 

0487 111 1/01 GW07158RG URANIUM-233,-234 
0487 111 1/01 GW07158RG URANIUM-238 

Back- Back- 
ground ground M2SD Ratio IMP Well Class Result? 
M2SD Ratio 

Lab Valid- Detect Dilu- Tier II Historic Historic Reportable 
Qual ation Limit tion Ratio 

Qc Result Units Tier II 
Type Type 

REAL TRl 12.6 PCVL 1.06 V1 0.069 11.89 60.7 0.21 Plume Definition No 
REAL TR1 8.45 PCllL 0.768 V i  0.069 11.00 41.8 0.20 Plume Definition No 
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Well 
23196 
23196 

4.0 REQUIRED ACTIONS 

Sample Lab Detection Result 
Sample # Date Result Units Qualifier Validation Limit Dilution QC Type Type 
GW07250RG 11/30/00 106 pg/L VI 2.37 1 Real TR I 
GW07584RG 5/30/01 118 Pgn v1 0.65 1 Real TR I 

Analytical results returned for sampling from the First Quarter 2001 did not necessitate any new or 
additional sample collection. All wells from the First Quarter have been returned to their quarterly or 
semi-annual sampling schedules. 

Required Monthly Monitoring - Completed 

As recorded in the Fourth Quarter RFCA Groundwater Monitoring Report (RMRS, 2001 b) Plume 
Extent well P2 19489 had reportable nitratehitrite that was above the Tier I1 Action Level and 
Background M2SD. This nitrate value (57 mg/l) was the highest recorded for the well and appeared 
to be above the normal range for nitratehitrite in the well. As required by the IMP (DOE, 2000) a 
series of monthly samples were successfully collected in April-May-June. Results for these analyses 
are included in Appendix A-Water Quality Parameters and illustrated in Figure 2-79. These results 
were lower than the December 2000 value so no further action is required. Sampling for 
nitratehitrite P2 19489 will continue on a semi-annual basis. 

Plume Extent well 23 196 had reportable selenium that was above the Tier I1 Action Level and 
Background M2SD (Fourth Quarter RFCA Groundwater Monitoring Report, RMRS, 2001 b). As 
required by the IMP (DOE, 2000) monthly sampling was initiated but with limited success. Sampling 
was attempted in May-June-July but May was the only month in which the well contained enough 
water for a sample. This satisfies the IMP requirement for monthly follow-up sampling. The May 
result was higher than the November one, the table below gives the pertinent information. The May 
selenium is included in Appendix A-Metals here and full metal suite will be recorded in the Second 
Quarter RFCA Groundwater Monitoring Report (due in November 2001). Because Plume Extent 
well 23 196 has been difficult to sample due to limited water the Groundwater Program proposes 
removing it from the IMP sampling program (see FY 2002 IMP in press, due in November 2001). In 
place of well 23 196 in the IMP sampling program, wells 90099,90199,90299 and 90399 will have 
metals added to their sampling suites and thereby selenium in groundwater will be monitored in the 
area. 

Comment 
In the Fourth Quarter RFCA Groundwater Monitoring Report (RMRS, 2001b) it was reported that 
well 00100 had a plutonium result that was above the Tier I1 Action Level. Follow up sampling in 
May indicates that plutonium has fallen below the Tier I1 Action Level. The table below gives the 
pertinent data for both sampling events. A full discussion of plutonium in 00100 will be made in the 
Second Quarter RFCA Groundwater Monitoring Report (due in November 2001). 
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7.0 GROUNDWATER DATA QUALITY ASSESSMENT - GENERAL INTRODUCTION 

In this section, the quality of the analytical data is assessed in terms of five data-quality parameters: . 

precision, accuracy (bias), representativeness, completeness, and comparability (PARCC) as 
outlined by RMRS in: “Quality Assurance Program Plan For The Groundwater Monitoring Program 
Rocky Flats Environmental Technology Site” (RMRS, 2001a, referred to as the QAPP). Precision 
and accuracy (bias) are quantitative measures. Representativeness and comparability are qualitative 
measures. And completeness is a combination of both quantitative and qualitative measures. This 
section summarizes the types of data available to assess the PARCC parameters. 

Prior to the evaluations made here the Kaiser Hill-Analytical Services Division (ASD) team performs 
its own data quality assessment on all Metal, Radionuclide, Volatile Organic Compound, 
Polychlorinated Biphenyl and Water Quality Parameter results that are derived from groundwater. 
The nature and extent of these verification and validation activities are based upon program and 
customer-specified requirements and requirements of ASD to evaluate contractor laboratory 
performance against Statement of Work (SOW) requirements. Verification-validation criteria are 
generally based on government-published standards and guidelines, primarily EPA Contract 
Laboratory Procedures (CLP) and SW-846 method guidelines for organic and inorganic data 
evaluation and review. Verification-validation is a graded process to assess both compliance of the 
data package with the SOW and acceptability of the data using parameter specific guidelines. 
Verification is an assessment process to ensure that data meet certain specified criteria. Verification 
is a check of the data based on a review of the summary sheets provided by the laboratory. Validation 
provides the same review with the addition of an examination of the raw data and calculations that go 
into the summary tables. Validation is a more thorough assessment process than verification. All 
laboratory generated components of the following PARCC evaluation such as matrix spikes, 
laboratory control samples and detection limits are considered in generating the verification and 
validation qualifiers. The quality of the verification-validation process should be considered to be a 
major influence on the quality of the PARCC assessment. 

Data used to evaluate the PARCC parameters were included in the data set compiled as described in 
Section 2. 

With respect to the 95 sites visited in the First Quarter of 2001, samples were obtained at a maximum 
of 75 of the sites. Eighteen sites were totally dry. Seven sites provided only partial samples due to 
insufficient water. Eight of the 75 sampled sites were selected for the collection of field 
Real/Duplicate samples. Field Rinsate (or Field Blank) samples were collected at eight sites. On a 
per well basis overall frequency for field QC sampling is being maintained at 1 site in 20 (5%) over 
the course of this quarter’s sampling program. Duplicates and Rinsates were both collected at a ratio 
of 1 in 9.4 (10.7 %). Field QC data from the First Quarter are presented below. 

Precision: 

The precision of a measurement is an expression of the mutual agreement between duplicate 
measurements of the same property taken under similar conditions. Precision can be expressed 
quantitatively by the relative percent difference (RPD) between real and duplicate field samples for 
Metals, Volatile Organic Compounds, Polychlorinated Biphenyls and Water Quality Parameters as 
defined by the following equation: 

RPD = I(S-D)I x 100 where: S = Concentration of analyte in Real Sample 
(S+D)/2 D = Concentration of analyte in Duplicate Sample 

7- 1 



01-R F-01933 
Similarly with respect to Radionuclide analyses the RFETS Groundwater Program uses the following 
“Duplicate Error Ratio” equation to express their precision. 

DER = I S-DI where TPUs = Total Propagated Uncertainty of the Sample 

Lab Replicate 
~ [ ( T P U S ) ~  + (TPU,)*] TPUD = Total Propagated Uncertainty of the Duplicate or 

S = Sample Result 
D = Duplicate or Lab Replicate Result 

Because TPU is seldom reported for radionuclides (except possibly for Tritium-H3 analyses) in the 
laboratory data records, 2-Sigma Error or random counting error has been substituted for TPU in the 
Uranium, Americium/Plutonium and Strontium calculations made for this report. TPU was not 
reported for First quarter Tritium analyses, so 2-Sigma Error was also substituted in DER 
calculations for Tritium. 

Individual RPDs/DERs can be found in Table 7- 1. The overall QC criterion for groundwater RPDs is 
130%, for DERs the criterion is 51.96. Table 7-2 gives a summary of the Overall Precision 
Compliance for RPDs and DERs for the quarter. 

Accuracv: 

Accuracy is the degree of agreement for a measurement with an accepted reference or true value and 
is a measure of the bias in a system. The closer the measurement to the true value, the more accurate 
the measurement. The validation-verification process (see above) by assigning a qualifier is the 
principal means for evaluating the accuracy of analytical results. For this PARCC evaluation, the 
accuracy assessment is based on the Procedure for Evaluation of Data For Usability (RMRS, 1998). 
The PARCC analysis compares the actual analytical methods used to the required analytical methods 
and the contract required detection limits (CRDLs) for each analyte to the achieved detection limits. 
Table 7-3 gives the CRDLs for the various analytes. The First Quarter 200 1 determination of 
accuracy has been simplified by the presence of a complete data set derived from the SWD database. 
With respect to analytical results retrieved from electronic files (and the few hand entered ones- 
dissolved gasses), detection limits are readily available. 

Matrix spike recoveries for metal, VOC, PCB and WQP samples (Table 7-4) are available for the 
First Quarter. Acceptable‘criteria for matrix spikes cover a broad range depending on the analyte, 
analytical method and the individual laboratory. The Groundwater Program will briefly discuss 
matrix spike results outside of a range of 75-125 Yo recovery. 

Laboratory control sample recoveries for radionuclides (Table 7-5) are also available for the quarter. 
Laboratory control samples are being evaluated if they are outside a QC range of 75-125 % recovery. 
According to KH-ASD, laboratories in practice will commonly accept LCS values in the range of 70- 
130 %. LCS percent recoveries between the 70-130 % laboratory range and the 75-125 % QC range 
required by the KH-ASD laboratory contracts are examined by the validators for acceptability on an 
analyte by analyte basis. 

Note that this is the second quarter in which matrix spikes and laboratory control samples have been 
evaluated in this manner. Please see the Accuracy discussion in Section 7 of the Fourth Quarter 
RFCA Groundwater Monitoring Report for Calendar Year 2000 (RMRS, 2001b) for a discussion of 
the modifications and corrections made in that report to these evaluations. 
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01-R F-01933 
Representativeness: 

The discussion of representativeness in this section is limited to an evaluation of whether analytical . 

results for field samples are truly representative of environmental concentrations or whether they 
may have been influenced by the introduction of contamination during collection and handling. The 
potential introduction of contamination is evaluated by examination of the analytical results for 
equipment rinsates (or field blanks, Table 7-6). Equipment rinsates are used to assess the efficacy of 
the decontamination process and possible cross-contamination between environmental samples. They 
are samples of volatile free “distilled” water that have been poured over or through decontaminated 
sampling equipment and subsequently handled in the same manner as environmental samples. 
Although rinsates are used specifically as indicators of cross-contamination during decontamination 
of equipment, they are carried through the entire sampling, shipping, and laboratory process and are, 
consequently, also good indicators of potential contamination introduced during any of these steps. 
Because rinsate samples are judged to be adequate to assess introduced contamination, the 
groundwater program does not use trip blanks. 

Other aspects of representativeness such as numbers of samples and spatial distribution are fixed in 
the Groundwater Integrated Monitoring Plan (DOE, 2000). As determined by the IMP, all required 
wells for this quarter were visited. See Figure 1 for reference to the spatial distribution of the 
samples. 

Completeness: 

A qualitative measure of completeness is the rate of successful sampling. In the First Quarter 2001 all 
samples specified in the IMP were collected unless well disposition was prohibitive (i.e. the well was 
dry or went dry during sampling). Table 3-2 presents a summary of sample collection and well 
disposition. 

Table 7-7 compares the Actual Number of Samples taken in the First Quarter to the IMP driven 
Required Number of Samples. The completeness goal of successfully sampling 90% of the locations 
was met in relatively minor (in terms of numbers) sampling groups; methane/ethane, cesium- 137, 
total cyanide, chloride, nitrate (sole) sulfide as H2S and total organic carbon. Because all required 
wells were visited (some more than once) and all analytical results for samples from wells with 
enough water for the First Quarter had been received prior to the writing of this report sampling is 
considered to have been successful. The data set for the First Quarter is considered to be complete in 
this sense. 

Completeness as a quantitative measure of data quality may be expressed as the percentage of valid 
or acceptable data obtained from a measurement system. In the First Quarter analytical records were 
either Validated or Verified. Twelve methane-ethane-ethene results are not going to be validated 
(s.1.). One hundred seventeen analyses, 12 VOCs and 105 metals, were rejected in validation. Where 
available, validation/verification data for each sample are listed in Appendix A. Table 7-8 
summarizes the validation completeness based on the following formula: 

DP, = Percentage of usable data points 
DP, = Total number of data points 
DP, = Non-usable data points 

Completeness = DP, = DP, - DP, x 100 (in percent) 
DP, 

The completeness criterion is having 2 90%valid samples. 
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Comparabi I itv: 

Comparability is a qualitative parameter. Consistency in the acquisition, handling, and analysis of 
samples is necessary for comparing results. Data developed under the groundwater program are 
collected using RFETS SOPs, transported using both RFETS SOPs and US-DOT shipping 
regulations and analyzed using standard EPA or nationally recognized analytical methods to ensure 
comparability of results with other analyses performed in a similar manner. 

During the First Quarter of 200 1 planned analytical methods for VOCs, WQPs, and Radionuclides 
remained consistent over the sampling period (see below for metals). No new analytical suites were 
introduced in the First Quarter. Table 7-3 lists the required methods for the various analytes. 
Laboratory analyses were performed according to standard CLP protocols and results should be 
comparable to data produced by similar methods. 

In the Fourth Quarter of 1998 the sampling procedure was modified in order to enhance the quality of 
the samples collected and also reduce the amount of purge water generated at certain wells. This 
practice has continued into the First Quarter of 2001. 

Some wells with adequate recharge rates had dedicated bladder pumps installed. Pump equipped 
wells provide an opportunity for “micropurging” at the time of sampling. Micropurging has several 
advantages. Micropurge sample collection provides a method of minimizing increased colloid 
mobilization by removing water from the well at the screen interval at a rate that preserves or 
minimally disrupts steady-state flow conditions in the aquifer. During micropurge sampling, 
groundwater is discharged from the aquifer at a rate that minimizes drawdown at the well. Research 
indicates that colloid mobilization will not increase above steady-state conditions during low-flow 
discharge. Therefore, the collected sample is more likely to represent insitu groundwater chemistry. 
In addition, less water is needed to purge the pump system compared to purging the entire well with a 
bailer. Thus there is less purge water to dispose of. 

The installation of bladder pumps and micropurging without sample filtration resulted in a change in 
analytical method for metals. Pump equipped wells are sampled and analyzed for total metals 
because no filter is used during sample collection. Bailed well samples are filtered and analyzed for 
dissolved metals. 

DISCUSSION OF ANALYTE GROUPS 

7.1 METALS 

Precision: 

There were 220 records for duplicate samples versus 1849 real sample records in the data set for 
metals in the First Quarter, 2001 (1 in 8.4, 1 1.9 %). The number of duplicate samples collected in the 
Quarter was adequate for data quality objectives. From the 220-real/duplicate pairs there were 134 
records in which a Relative Percent Difference (RPD) could be calculated and displayed in Table 7-1 
(see Table 7-2 for information on which RPDs were calculated). Of the 134 metal RPDs in Table 7-1, 
112 were within the QC criterion of_<30% for groundwater as summarized in Table 7-2 and 22 were 
outside the criterion. Overall 198 of 220 (90.0 YO) of the metal RPDs meet the QC criterion. Based on 
the Relative Percent Difference calculations overall precision for dissolved metal analysis is 
adequate (>85%) for the First Quarter 2001. 

The RPD results that do not meet the QC criterion are distributed in the following manner (number 
of occurrences in parentheses); aluminum (2), antimony ( I ) ,  cadmium (l), chromium (l), cobalt (l),  
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01-RF-01933 
copper (2), iron (4), manganese (S), selenium ( I ) ,  uranium ( I ) ,  vanadium (2) and zinc (1). No metal 
or group of metal analytes, especially those that may be contaminants of concern, appear to dominate. 
those RPDs that exceeded the 30% QC criterion. 

Of the 22 RPD pairs not meeting the precision criterion, 17 pairs were laboratory qualified as “U’s” 
and/or “B’s” meaning they were non-detections or the result was above the instrument detection limit 
but below the CRDL, indicating that relatively small quantities of metal are being considered. Many 
of these same results (6) were validated with “J/Jl” or “UJ/UJI” qualifiers indicating that the results 
are non-detections or estimates in some way. Seven of the 22 RPD results are from metals that are 
not contaminants of concern (aluminum, antimony, copper, iron, manganese, vanadium, and zinc). In 
ge.neral the RPD data for metals indicates that there is good reproducibility with respect to precision 
for the First Quarter 200 1 .  

The recommended frequency for duplicate samples is 1 in 20 (5 %) on a per sample basis (see 
above). In the First Quarter, 8 of 95 of all wells visited were analyzed for metals as ReaVDuplicate 
pairs, a ratio of 1 in 11.9 (8.4 %). Thus the Duplicate sampling frequency was within the 
requirements for the First Quarter on both a per well and per sample basis. 

Accuracy: 

Contract-required-detection limits (CRDLs) for total and dissolved metals were not met in the 
following cases. 

General Engineering Laboratory (GEL) 
Twenty-five of 46 lead analyses performed during the First Quarter failed the CRDL criterion. 
Analyte Actual Required Number Tier I1 

Detection Limit Detection Limit of analyses 
Lead 2.25 pg/l 2 P8/1 25 15 Pdl 

The inability of GEL to meet the lead detection limits was determined early in the First Quarter 2001 
by the ASD group. The Groundwater Program immediately stopped sending samples for metal 
analyses to GEL. From this group of 25 analyses, except for two results (2.39 and 2.54 pg/L), all lead 
analyses were non-detections (“Uyy lab qualified) at the actual detection limit. All these 25 First 
Quarter lead analyses were below the Tier I1 Action Level. Lead to date has not been a contaminant 
of concern at RFETS. 

As recorded in the Fourth Quarter RFCA Groundwater Monitoring Report (RMRS, 2001b) the 
Groundwater Program stated that Fourth Quarter thallium results are suspect. Six of the 9 to 15 wells 
with dubious thallium records in the Fourth Quarter were sampled in the First Quarter of 2001. None 
of the “follow-up” samples from the six wells supported the high results reported from the Fourth 
Quarter. Two wells (10098 and 10598) sampled in the First Quarter had unusually high thallium 
results but are not suspect until confirmation samples can be collected during the course of routine 
sampling. (Note the frequency of rejected thallium results below. The eight samples mentioned above 
were not rejected.) 

Of 2307 metal analyses for the First Quarter (reals, duplicates and rinses) all were either validated or 
verified. One-hundred-five analyses (4.6%) were rejected (given “Ry or “RI” validation- 
verifications). The table below gives a list of the analytes and the number of rejected results. The 
reasons for the rejections include; the magnitude of calibration verification blank results exceeded 
the CRDL (all 83 cases), the instrument detection limit was older than 3 months from the date of the 
analysis (92 cases) and low level check sample recovery criteria were not met (22 cases). Obviously 
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most rejections had more than one reason. Despite being rejected none of the reported results 
exceeded Tier I1 Action Levels. . .  

Antimony 
Arsenic 
Mercury 
Selenium 
Silver 
Thallium 

Analyte I R -Rejected in Validation 1 R1- Rejected in Verification 
Aluminum I 1  I 8  

3 15 
0 2 
0 31 
0 5 
0 8 
3 29 

Accuracy with respect to the validation process (SI.) could be improved. Because the Groundwater 
Program discontinued sending samples to the GEL laboratory it is expected that laboratory quality 
will improve upon returning to the use of Lionville Laboratory Inc. (formerly RECRL) as the 
principal metal analytical lab. 

One of 140 (0.7 %) Laboratory Control Sample (LCl) percent recoveries for metals was outside the 
75-125 ‘YO validation (s.1.) QC criterion and also outside the usual self imposed laboratory QC 
criterion of 70-130 ‘YO. The single recovery was for lithium from RIN 01D0327 (130.4 YO recovery). 
This LCS result was considered in validating the associated (10) samples from the FUN, none of the 
samples was rejected. Each set of metal samples sent out for analysis (a RM) is represented by an 
LCS analysis. One LCS analysis may apply to more than one RIN. With respect to LCS sample 
recoveries for metal, accuracy for the First Quarter 2001 is good. 

Table 7-4 gives matrix spike recoveries for metals based on the electronic information submitted with 
RINs collected in the First Quarter. The results in Table 7-4 show that 262 of 271 (96.7 ‘YO) metal 
matrix spikes and matrix spike duplicates were within the matrix spike criterion of 75-125 YO. The 
failed matrix spikes included 2-calciumy 4-sodium, and 1-lithium. The analytical results associated 
with the lithium matrix spike have been given “Jl” verifications (J1 = the associated value is an 
estimated quantity). While five RINs that were shipped had no associated matrix spike data: 
01D0339,01D0347,01D0555 (1 mercury was available), 01D0594 and 01D0647 the laboratories 
referenced other matrix spike data from other RINs presumably collected at the same time the 
analyses were being run. Matrix spike accuracy for metals was acceptable in the First Quarter but the 
laboratories need to be watched so they perform and/or report matrix spike analyses. 

All metal analyses were performed using the proper contract required methods listed in Table 7-3 in 
the First Quarter of 2001. With respect to methods the results for the First Quarter are accurate. 

Remesentativeness: 

As mentioned in the general discussion above representativeness is an evaluation of the sampling 
procedure for its ability to reflect the true groundwater concentrations of contaminants. Rinsate 
samples are used by the Groundwater Program to determine whether there is introduced 
contamination from the sampling process. Note that rinsate results may also be reported as “FB” or 
field blanks in the data set. 

There were 192 rinsate records versus 2014 real and duplicate sample records for metals from the 
First Quarter 2001. That is a ratio of 1 in 10.5 which is within the criteria of 1 in 20 on a per record 
basis. Of the 192 rinsate records 190 were lab qualified as either “U” (non-detections) or “By’ 
(detection was less than Contract Required Detection Limit but greater than Instrument Detection 
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Limit). One antimony and one aluminum were not “U” or “By’ qualified. The antimony result along 
with 2 mercury, 1 selenium and 1 thallium was rejected in validation (5 in 192 records, 2.6 YO). This. :. 
indicates that in general no metal contamination was introduced during sampling and/or shipping 
activities. With the absence of contamination introduced during the sampling process the metal 
analyses for the First Quarter are judged to be representative of the actual well water concentrations. 

Because all required sampling locations defined in the IMP were visited and all samples that could be 
collected were analyzed, metal analyses for the First Quarter 2001 are judged to be representative 
with respect to spatial coverage. 

Comuleteness: 

Table 7-7 indicates that 83 wells were to have been sampled for metals in the First Quarter 200 1. 
Eighteen dry wells or wells that went dry during sampling resulted in the collection of 65 actual 
samples, a success ratio of 78.3 %. The goal, groundwater conditions permitting, is to have greater or 
equal to 90 % successful sampling. 

Because of a shipping error there are two sets of Metals analyses for well 10298 in the SWD 
database. One set (for bottle number 01D0555-020.001, sample date 3/7/01) is invalid. The results 
were derived from a sample bottle originally (and correctly) collected for TDS analysis. In shipping 
the bottle was relabeled for dissolved metal analysis (line item code SSO5COO7). (This also means 
conversely that a TDS sample is missing, see Section 7.4.) Because the preservation requirements for 
TDS and metal samples are incompatible the results for this bottle are invalid and are not included in 
Appendix A-Metals. A valid metal analysis is available for 10298, bottle number 01D0502-012.00 1 , 
line item MET-A-001, sample date 1/26/01, is included in Appendix-A Metals. The sample numbers 
associated with the bottles are for the same sampling event so they are the same for each bottle. 

ValidationNerification completeness is summarized in Table 7-8. The validation process is complete 
with respect to metals all results were verified or validated (1 00%). As discussed in the Accuracy 
section above 105 of 2206 (4.8 %) metal analyses were rejected. With 95.2 % of metal analyses for 
the First Quarter providing usable data, metal analyses are considered to be complete with respect to 
validation and verification. 

Comparabil itv: 

As stated in Section 2 no changes were made to analytical procedures in the First Quarter of 2001. 
Metal analyses were sent to two labs, General Engineering Laboratories (GEL) and Lionville 
Laboratory Inc. (now abbreviated as LVLI, formerly RECRL). The analytical methods used by both 
laboratories were the same so metal analyses from the First Quarter should be comparable to 
previous analyses. 

7.2 RADIONUCLIDES 

Precision: 

There were 38 duplicate records versus 3 12 real records (1 in 8.2, 12.2 %) collected in the First 
Quarter 200 1. Duplicate samples were collected for plutoniudamericium, uranium isotopes, tritium, 
and strontium. A Duplicate Error Ratio (DER) could be calculated and displayed in Table 7-1 for 12 
of the 38 paired real to duplicate records (see Table 7-2 for display criteria). Eleven DER values 
shown in the Table 7-1 are below the 1.96 criterion. Thus 37 of 38 Real-Duplicate pairs were under 
the 1.96 criterion, a success ratio of 97.4 %. The goal for DER values is to have 85% compliance. 
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Precision with respect to being able to generate repeatable results for First Quarter radionuclide data 
is considered to be adequate. 

Accuracy: 

Required detection limits for radionuclide analyses are given in Table 7-3. All 381 real, duplicate and 
rinse radionuclide analyses performed in the First Quarter met the contract required detection limits 
(100 %). Radionuclide results are considered accurate with respect to detection limits for the First 
Quarter 200 1. 

All radionuclide analyses were performed using the proper contract required test methods in the First 
Quarter of 2001 (Table 7-3). With respect to methods the results for the First Quarter are accurate. 

Table 7-5 gives the Laboratory Control Sample (LCS) Recoveries for radionuclides collected in the 
Fourth Quarter. For the 50 records in Table 7-5 all except one uranium-235 are within the 75-125 % 
acceptable criterion (see general Accuracy discussion above). Each RIN that was shipped out has the 
appropriate associated LCS Recovery data. Accuracy with respect to the reported LCS Recoveries is 
good. 

Rewesentativeness: 

There were 3 1 records from 7 rinsate locations for radionuclides collected in the First Quarter (Table 
7-6). The 3 1 records give a ratio of 1 in 1 1.3 with respect to the 35 1 records for real-duplicate 
analyses and 1 in 9.7 with respect to the maximum number of wells actually sampled for 
radionuclides (68 for uranium isotopes). The number of rinsates is adequate to fulfill the 1 in 20 
criterion per record and per well for the First Quarter. 

All rinsate analyses were below Tier I1 Action Levels. Only one rinsate analysis was classified as a 
detection. A single uranium-238 was well below the Tier I1 Action Level, “J” qualified by the 
laboratory and verified as a “V 1 ”. 

All 31 radionuclide rinsate results were verified or validated as “V” or “Vl” and thus all are usable 
data points. There is little indication of introduced radionuclide contamination during sampling 
activities in the First Quarter of 2001. Radionuclide results for the First Quarter are judged to be 
representative of environmental concentrations. 

Because all required sampling locations were visited and those samples that could be collected were 
analyzed and none were lost, destroyed in transit or failed validation radionuclide analyses for the 
First Quarter 2001 are judged to be representative with respect to spatial coverage. 

Comuleteness: 

Table 7-7 indicates that the success ratio for radionuclide sample collection hovered around 75 % for 
most analytes except for cesium-137 where only 6 samples were required. Sampling success was 
limited by available water in dry wells or wells that went dry during sampling. All wells that required 
radionuclide sampling were visited at least once in the First Quarter. The success ratios for the 
various radionuclide analytes were 75.6 % for plutoniumlamericium, 77.3 %-uranium isotopes, 75.0 
%-tritium, 75.0 %-89’90strontium and 100 % for cesium-137. The completeness goal of 90% was only 
met for cesium- 137 in the First Quarter. 
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01-RF-01933 
Of 38 1 validated radionuclide results all provided usable data points (Table 7-8). Radionuclide 
analytical data are judged to be complete with respect to validation and verification for the First 
Quarter 200 1. 

. , 

ComDarabilitv: 

No changes were made to analytical procedures in the First Quarter of 2001. Thus the radionuclide 
analyses presented here are thought to be comparable to previous analyses. 

7.3 VOLATILE ORGANIC COMPOUNDS And DISSOLVED GASSES (Methane, etc.) 

Precision: 

There were 464 duplicate records versus 4420 real records for volatile organic compounds and 
dissolved gasses in the First Quarter (1 in 9.5 samples, 10.5 YO). Of the 464 real/duplicate pairs a 
relative percent difference (RPD) could be calculated and displayed in Table 7-1 for 36 pairs (see 
Table 7-2 for display criteria). Three of the 30 RPDs in Table 7-1 were outside the +/-30% criterion. 

Real-duplicate pairs for cis- 1,2-dichloroethene in well 0739 1 and 1,2-dichIoroethane and methylene 
chloride from well 41299 had RPD values that were greater than the +/-3O% criterion. In the case of 
cis-l,2-dichloroethene there does seem to be a laboratory problem with the two “U” qualified Real 
results (see Table 3-1). Despite the low (100 pgL) duplicate value relative to the detection limit 
(1000 pg/L) for cis-1,2-dichloroethene it is probably most precise result based on comparison to 
previous analyses shown in the trend plot, Figure 2-19. The ASD group would prefer to use this “J” 
laboratory value in preference to the other Reals, Duplicates, TRls or DLls which are “U” qualified 
non-detections (Table 3-1). There does not appear to be an obvious reason for the discrepancy 
between the Real-Duplicate values for the lY2-dichloroethane in 4 1299. Analytical labs, parameters 
etc. were all the same in the dichloroethane analyses. According to the validation code and validation 
reasons the methylene chloride in 4 12999 was significantly affected by blank contamination which 
may explain the Real-Duplicate discrepancy. 

The Relative Percent Difference goal is to have 85% of the RPDs within +/-30 %. With 46 1 of 464 of 
the real-duplicate pairs having acceptable RPDs (99.4%, Table 7-2) VOC analyses for the First 
Quarter of 2001 are judged to be reproducible and therefore may be considered to be precise. 

Accuracv: 

Required detection limits for VOC analyses are given in Table 7-3. The Contract Required Detection 
Limits (CRDLs) were met in the First Quarter except in the following cases. In these cases where a 
whole RIN is cited the detection limit reported by the laboratory causes all contract required 
detection limits to be exceeded for that analytical run. 

I 
I 
I 
I 
I 

VOCs by EPA 524.2 Method (all compounds have a 1 pg/l CRDL) 

10:33AM Real Sample 
Well 07391 (Real-TR1) RIN 01D0555 run at lOOOx dilution, detection limit 1000 pg/l, 58-results 
Well 07391 (Real-DL1) RIN 01D0555 run at 5000x dilution, detection limit 5000 pgA, 58-results 

10:33 AM Duplicate Sample 
Well 07391 (Dup-TR1) RIN 01D0555 run at lOOOx dilution, detection limit 1000 pg/l, 58-results 
Well 07391 (Dup-DL1) RIN 01D0555 run at 5000x dilution, detection limit 5000 pg/l, 58-results 
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1 1 :40 AM Real Sample ., 
Well 07391 (Real-TR1) RIN 01D0555 run at lOOOx dilution, detection limit 1000 pgA, 58-results 
Well 07391 (Real-DLI) RIN 01D0555 run at 5000x dilution, detection limit 5000 pgA, 58-results 

Well 11 87 (Real-TR1) RIN 01D0555 run at lOOx dilution, detection limit 100 pgA, 58-results 
Well 22896 (Real-TR1) RIN 01D0335 run at 25x dilution, detection limit 12.5 pg/l, 58-results 
Well 22896 (Dup-TR1) RIN 01D0335 run at 25x dilution, detection limit 12.5 pg/l, 58-results 
Well 40099 (Real-TR1) RIN 01D0543 run at lox dilution, detection limit 10 pgA, 58-results 
Well 40199 (Real-TR1) RIN 01D0543 run at 2x dilution, detection limit 2 pgA, 58-results 
Well 41299 (Real-TRI) RIN 01D0543 run at 5x dilution, detection limit 5 pgll, 58-results 
Well 41299 (Dup-TR1) RIN 01D0543 run at 5x dilution, detection limit 5 p@l, 58-results 
Well 61 199 (Real-TR1) RIN 01D0594 run at lox dilution, detection limit 10 pg/l, 58-results 
Well 891COLWEL (Real-TR1) RIN 01D0594 run at lox dilution, detection limit 10 pg/l, 58-results 
Well 891COLWEL (Real-DLI) RIN 01D0594 run at lox dilution, detection limit 10 pgA, 58-results 
Well 90099 (Real-TRI) RIN 01D0555 run at 50x dilution, detection limit 50 pg/l, 58-results 
Well P419689 (Real-TR1) RIN 01D0543 run at 2x dilution, detection limit 2 pgA, 58-results 

In total there were 92 VOC samples submitted for analysis in the First Quarter resulting in 5336 
records being returned (not counting records relating to dilutions). The 1044 records in the list above 
represent 18 samples in which the 1 pgA CRDL was not met for a particular location. Therefore, 74 
samples and 4640 records (80.4%) met the detection limits. The accuracy of VOC analyses with 
respect to detection limits is barely adequate for the First Quarter 2001. It may be difficult to increase 
the number of samples that meet the accuracy requirements for detection limits for the following 
reason. 

Nine of the 10 sampling locations in the group above (not 40199) contain some amount of 
contamination. Analysis at a lx  dilution may be impossible for these locations if the laboratory wants 
to protect their instruments from damage due to high concentrations of contaminants. The KH-ASD 
team is working with the laboratories to try and get them to meet the 1-pgA detection limit while 
preventing the excessive dilution of the samples. In the Second Quarter 2001 a change to a different 
analytical technique (SW-846, Method 8260) was instituted in order to impose a pre-screening step 
on the laboratories so that meaningless or excessive dilutions are eliminated or decreased. This 
change will not affect detection limits or the list of analytes (which will actually increase by four 
analytes). 

Eight Laboratory Control Sample (LCS) analyses out of 1145 returned results (0.7 %) did not meet 
the 75-125 'YO validation (s.1.) QC criterion. The LCS analyses that were out of (75-125 'YO) 
specification include: 1,2-dibromo-3-chloro-propane (l), 1,2,3-trichIorobenzene (l), 
dichlorodifluoromethane- 1, methylene chloride-3, naphthalene-1 and trichlorofluoromethane-1 . Only 
one methylene chloride result was outside the laboratory's self-imposed QC criterion of 70-130 %. 
Except for methylene chloride these compounds are not contaminants of concern. In all cases these 
LCS results were considered in the validation process of the actual samples being run. Every set of 
samples sent out for analysis (FUN) is represented by a set of LCS analyses. In some cases one LCS 
analysis applies to more than one RIN. Accuracy with respect to LCS analyses for the First Quarter is 
good. 

Table 7-4 gives the First Quarter VOC matrix spike results. Note that the GEL laboratory procedure 
is to prepare and calculate results for matrix spikes in only six compounds analyzed using the EPA 
524.2 method. Therefore, for GEL only those six compounds appear with percent recoveries in the 
matrix spike Table 7-4. 
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Location Compound Result YO 

0487 Trichloroethene MS 1 40 
0487 Trichloroethene MD 1 70 

Type Recovery 
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The acceptable matrix spike criterion is to have the recovery be between 75% and 125% in general 
(see the general Section 7.0-Accuracy discussion above). With respect to matrix spikes for VOCs in . .  
the First Quarter, of 440 available matrix spike entries, 18 did not meet the 75-125 % criterion (see 
table below). The 18 come from four locations (wells 0487,30900 (quality control well only-not 
report well), 40299 and 90099) where both the matrix spike and matrix spike duplicate failed for a 
particular compound. Six of the nine compounds from of the 18 are from wells in which the 
compound is present. The presence of real contaminant in a sample selected for matrix spike analysis 
may give distorted results because the spike added relative to the existing contamination may not be 
detectable. No matrix spike data for VOCs were available from the SWD for RINs 01D0338, 
01D0349, OlDO5l1,01D0594 and 01D0605. Paper records for these FUNS are available and show 
that matrix spike analyses were completed but not reported electronically. The paper copies indicate 
that the matrix spike analyses for RIN 01D0335 were also applied to RIN 01D0338. In RIN 01D0349 
both the matrix spike (133 % recovery) and duplicate (154 % recovery) failed the criterion. In RIN 
01D0594 naphthalene failed, (spike = 129 YO, duplicate = 140 %). All compounds in RIN 01D0605 
passed the criterion in at least one of the pair. Results for the available matrix spikes are acceptable 
for VOCs in the First Quarter 2001. In general the VOC results for the First Quarter are judged to be 
accurate. However, reporting of matrix data needs to be improved. 

Compound In 
Well? 

95 U d L  
95 pg/L 

30900 
30900 
30900 
30900 
30900 
30900 

1,1,2-TrichIoroethane MS 1 135 “U” 
1,1,2-TrichIoroethane MD 1 130 “u” 
Dibromochloromethane MS 1 136 “U” 

Di bromoch loromethane MD 1 126 “u” 
Tetrachloroethene MS 1 147 120 pg/L 
Tetrachloroethene MD 1 173 120 UdL 

I 40299 I Methvlene Chloride I MSl I 40 I 0.2-4 u d L  JB I 
40299 
40299 

Methylene Chloride MD 1 42 0.2-4 pg/L JB 
Tetrachloroethene MS 1 0 78 udL 

40299 
90099 
90099 

Tetrachloroethene MD 1 20 78 pg/L 
Carbon Tetrachloride MS 1 35 360 pg/L 
Carbon Tetrachloride MD 1 30 360 udL  

90099 
90099 

All VOC analyses were performed using the proper contract required methods in the First Quarter of 
2001 (Table 7-3). With respect to methods the results for the First Quarter are accurate. 

Methylene Chloride MS 1 58 43 pg/L 
Methylene Chloride MD 1 62 43 U d L  

Representativeness: 

90099 
90099 

There were 464 rinsate records from 8 wells (8 wells in 83 sampled equals 1 in 10.3, 9.3 %) for 
Volatile Organic Compounds for the First Quarter of 2001 (Table 7-6). The total VOC rinsate count 
includes results from location 3 1001, which while not a “Program” location was sampled and 
submitted to the laboratory with other program wells. The 464 records represent a ratio of 1 in 10.5 

Trichloroethene MS 1 0 880 pg/L 
Trichloroethene MD 1 0 880 pg/L 
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(9.5 %) with respect to the 4872 real and duplicate analyses. The number of rinses taken in the First 
Quarter is greater than the 1 in 20 (5%) requirement on a per record and per well basis. 

All rinsate 464 analyses were at or below detection limits and were lab qualified as non-detects (ccUyy) 
except in 16 cases. Except in one case rinsate result values were below Tier I1 Action Levels. 
Fourteen of the 16 detections were “J” or “JB”qua1ified by the laboratory and the values were less 
than the detection limit of 1 pg/L, these detections are thought to be inconsequential with respect to 
introduced contamination. Eight of these “J/JB” results were for methylene chloride, two for 
tetrachloroethene, two for chloromethane, and one each for trichloroethene and total xylene. Two 
rinsate results were detections, one for trichloroethene from well 07391 (8 pg/L, J1-validation) and 
chloromethane from well 3 1001 (1.2 pg/L, VI-validation). Trichloroethene is a major contaminant in 
well 07391 (see Table 3-3) so this may be a case where post-sampling decontamination of the 
sampling equipment was ineffective. Because no chloromethane was detected in the Real and 
Duplicate samples collected at the same time the Rinse sample was collected at 3 1001 , this result is 
thought to be laboratory related and inconsequential with respect to field contamination. With only 
one potential case of introduced field contamination the VOC samples in general are judged to be 
representative of environmental conditions indicating no introduced contamination due to sampling. 
The sampling crews have been notified of the need to carefully follow post-sampling 
decontamination procedures base on the results from well 07391. 

Because all required sampling locations were visited and those samples that could be collected were 
analyzed and none were lost, destroyed in transit or failed validation VOC analyses for the First 
Quarter 2001 are judged to be representative with respect to spatial coverage. 

Comdeteness: 

Table 7-7 shows that 93 wells were to have been sampled for VOCs within the First Quarter 2001. 
Because of the dry conditions only 75 VOC samples could actually be collected. That translates to a 
success ratio of 80.6 YO for VOCs. This is below the goal of collecting 90 YO of the required samples. 
Nevertheless sampling for VOCs in the First Quarter is judged to be complete because all wells were 
visited as specified by the IMP. 

All VOC and samples collected in the First Quarter of 2001 were validated (s.1.) on the assumption 
that the holding time for unpreserved VOC vials is 7 days. The WETS groundwater program uses a 
14-day hold time based on recent CDPHE guidance (CDPHE, 1998). Because of the 7-day hold time 
criteria, sample results may have received an erroneous “J” or “J 1 ”validation qualifier if no other 
factors affected the analyses. 

All VOC samples (not counting dilutions) for the First Quarter of 2001 were sent out to be validated 
or verified (Table 7-8). Twelve Dissolved Gas analyses collected during the quarter were not 
validated because the analysis is performed using a task order or special contract not covered by the 
validation contract. VOC results for 5324 of 5336 returned records are useable (99.8 %). Twelve 
VOC results all for 1,2-dibromo-3-chloro-propane were rejected in validation in general because 
requirements for independent calibration verification were not met and in addition one case where 
surrogate recovery was outside criteria. Because this compound is not a contaminant of concern at 
RFETS the rejections do not adversely affect VOC sampling for the quarter. From the standpoint of 
validation/verification as it pertains to completeness of the data set, First Quarter VOC results are 
complete. 
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OI-R F-01933 
Comparabilitv: 

As stated above no changes were made to analytical procedures in the First Quarter of 2001. Thus the 
VOC analyses presented here are thought to be comparable to previous analyses. 

. .. 

7.4 WATER QUALITY PARAMETERS 

Precis ion : 

There were 22 duplicate sample records versus 207 real sample records for Water Quality Parameters 
(WQPs) during the First Quarter (1 in 9.4, 10.6 %). Of the 22 real-duplicate pairs, 21 could be used 
to generate Relative Percent Difference (RPD) values and these are displayed Table 7-1 (see Table 7- 
2 for the display criteria). All displayed real-duplicate RPD pairs (and the single one not displayed) 
were within the QC criterion of 530% (100 %, Table 7-2). In general the RPD calculations presented 
here indicate that WQP analyses were reproducible and therefore in the First Quarter precision is 
good. 

Accuracy: 

Electronic data indicate that all contract required detection limits (CRDLs) were met for all WQP 
analyses. For 249 real, duplicate and rinse analyses for water quality parameters 100 % were within 
the required detection limits. Results for the First Quarter should be accurate. 

All WQP analyses were performed using the proper contract required methods in the First Quarter of 
2001 (Table 7-3). With respect to methods the results for the First Quarter are accurate. 

Eighty-two records for Laboratory Control Samples (LCSs) for WPDs are available for each set of 
samples (RINs) sent out for analysis. All LCS samples were within the 75-125 % validation (s.1.) QC 
criterion. 

Table 7-4 gives the matrix spike results for WQPs for the First Quarter Of 2001. The KH-ASD team 
has informed Acculab that they have been delinquent in submitting the actual bottle number used to 
prepare the matrix spike. With this information we can better track the source well. 

All of the 50 matrix spikes shown in Table 7-4 49 were within the acceptable 75125% recovery 
range (see general Accuracy discussion Section 7.0). One of a pair of chlorides (RIN OlDO555) was 
above the criteria, the second spike was within the criteria range. Interpretation of the matrix spike 
results suggests that analyses for Water Quality Parameters in the First Quarter 2001 should be 
accurate. 

Remesentativeness: 

There were 19 equipment rinsate results from seven different wells for water quality parameters in 
the First Quarter (Table 7-6). This represents a ratio of 1 in 12.0 (8.3 YO) with respect to the 229 real- 
duplicate analytical records (not counting dilutions). With respect to wells (based on 68 TDS 
sampling events), rinsates were collected at 1 in 9.7 (10.3 %) locations. The sampling frequency for 
rinsates on per record and per well basis is adequate. 

Eighteen of the 19-rinsate analyses were classified as non-detections (“Uyy) by the laboratories (94.7 
%). These analyses indicate that there was no introduced contamination. The non-“U” rinsate for 
nitratehitrite had a result of 0.06 mg/L versus a detection limit of 0.05 mg& and a Tier I1 Action 



01-RF-01933 
Level of 10 mg/L. First Quarter Water Quality Parameters are representative of environmental 
conditions, no introduction of contaminants due to the sampling process is indicated. - ._ 

One TDS sample was lost during the First Quarter. The sample was successfully collected from well 
10298 but in shipping the sample was relabeled for Metals analysis. Therefore, the TDS sample was 
lost. (Because the sample preservation requirements for TDS and Metals are incompatible the metal 
results derived from this sample (OlD0555-020.001) are invalid and not included in the data set.) 
Because all required sampling locations were visited and those samples that could be collected were 
analyzed and only one was lost, destroyed in transit or failed validation WQP analyses for the First 
Quarter 2001 are judged to be representative with respect to spatial coverage. 

Completeness: 

Table 7-7 indicates that for Water Quality Parameters sampling completeness was highly variable 
due to the availability of water at the wells. One TDS sample was lost as mentioned in the preceding 
paragraph. Sampling success ranged from 100 % for total cyanide, chloride, nitrate, sulfide and total 
organic carbon to 68.2 % for sulfate. However, Table 7-7 also shows that all wells requiring WQP 
samples were visited during the quarter. Because all wells were visited and all samples, save one, 
were collected when water was available, Water Quality Parameter sampling for the First Quarter is 
judged to be complete. 

All of the Water Quality Parameter samples collected this quarter (100%) gave usable results with 
respect to validation/verification (Table7-8). Therefore, the water-quality-parameter data set is 
complete for the First Quarter 200 1. 

Comparabil itv: 

As stated above no changes were made to analytical procedures in the First Quarter of 2001. Thus the 
WQP analyses presented here are comparable to previous analyses. 

7-14 

I 
I 
1 
1 
I 
B 
I 
I 
I 
B 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Table 7-1 01 -RF-01933 
Relative Percent Differences (RPDs) and Duplicate Error Ratios (DERs) for Groundwater 

First Quarter, 2001 

41299 2/26/01 cis-l,2-DICHLOROETHENE 43.4 V 44.3 V UG/L 
41299 2/26/01 METHYLENE CHLORIDE 2.6 BJ JB 3.6 BJ JB UG/L 
41 299 2/26/01 TETRACHLOROETHENE 265 V 259 V UGlL 
41299 2/26/01 TRICHLOROETHENE 37.6 V 38.2 V UGlL 

0.90 43.85 2.05 
1.00 3.10 32.26 
6.00 262.00 2.29 
0.60 37.90 1.58 

7-15 1p2001 Table 74x1s 



Table 7-1 01-RF-01933 
Relative Percent Differences (RPDs) and Duplicate Error Ratios (DERs) for Groundwater 

First Quarter, 2001 

Location RPD 
Absolute Dup Dup Average 

Real Real 
Real Lab Valid- 

Qual ation 
Dup Lab Valid Units Value (Real+DupVZ AbrVaUAvsXlOO Qual (RealOup) 

Result Result Analyte 
Sample 

Date 

I '  
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Table 7-1 01 -RF-O1933 
Relative Percent Differences (RPDs) and Duplicate Error Ratios (DERs) for Groundwater 

First Quarter, 2001 

7-18 1WM1 Tabla 7-1.xls 



Table 7-2 
Summary of RPD and DER Results 
Groundwater - First Quarter, 2001 

QC Criterion 
for Acceptable 
RPD or DER 

Value 

Analyte Group 

OZ-RF-01933 

. I .  

Original Number of Overall Number of 
Available Of Acceptable Precision RPDs/DERs 

RPDdDERs Compliance Shown In 
Calculations (Goal = 85%) Table 7-1 Pairs 

Lab Qualifier = "U" 
lleaning Action 

If both real and dup are 
"U, DER is not 
displayed in 7-1 and 
value is counted as 
acceptable on-detect 

If both real and dup are 
"U. RPD is not 
displayed in 7-1 and 
value is counted as 

on-detect acceptable 

If both real and dup are 
"U', RPD is not 
displayed in 7-1 and 
value is counted as 
acceptable 

on-detect 

If both real end dup are 
"U. RPD is not 
displayed in 7-1 and 
value is counted as 
acceptable 

ondetect 

Metals 
Water Qualitv Parameters 

Lab Qualifier = "6" I Lab Qualifier = "J" 
Meaning Action IMeaning Action 

method blank 

minimal 
detectable activity 
(MDA). 

Analyte in both 
sample and 
associated 
method blank. qualified, DER is 

Activity in the 

exceeded the 

If both real and dup are 
"J". or if one " U  and one 
"J". DER is no1 displayed 
in 7-1 and value is 

results are less than 
CRDLs for bolh real and 
dup. 
If both real and dup are 
"J" or "JB". or if one " U  
and one "J" or "JB". DER 
is not displayed in 7-1 

Result is estimate, and value is counted as 
acceptable if results are 
less than CRDLs for both 
real and dup. 

If both real and dup are 
"J". or if one " U  and one 
"J". DER is not displayed 
in 7-1 and value is 
counted as acceptable if 
results are less than 

Result is estimate, CRDLs for both real and 

If real Or duP is "6 .  

shown in 7-1 
qualified, DER is Result is estimate. counted as if 

If real or dup is "B". 

shown in 7-1 

Result detected I was less than 
contract required 
detection limit 
(CRDL) but 
greater than the 
instrument 
detection limit 
(IDL). 

If real or dup is "E,  
qualified. DER is 
shown in 7-1 dup. 

Result detected If both real and dup are 
"J". or if one " U  and one 
"J". DER is not displayed 
in 7-1 and velue is 
counted as acceptable if 
results are less than 

Result is estimate, CRDLs for bolh real and 
dup. 

was less than 
contract required 
detection limit 
(CRDL) but 
greater than the 
instrument 
detection limit 
(IDL). 

If real or dup is "E.  
qualified. DER is 
shown in 7-1 

~. ~ 

* One pair rejected in valida ion not displayed in Table 7-1. 
Based on 744 original Real-Duplicate pairs. 

IRadionuclides 

Organics 

Water Quality Parameters 
and 

7-19 iazooi Tabla ? a x i s  



74-84-0 'Ethane ---J 
74-85-1 I Ethene 
1333-74-0 Hydrogen 
74-82-8 !Methane 

01-RF-01933 

Method 8015M (GWFIDHeadsp) 1 Task Order 1 pg/L 
Method 8015M (GUFIDHeadspfl  Task Order i pg/L 
Method 8015M (GUFIO Headsp) Task Order I pg/L 
Method 8015M (GUFIO Headsp) I Task Order 1 pg/L 

7-20 

1 I PglL 75-69-4 /Trichlorofluoromethane €PA 524.2 
75-01-4 (Vinyl chloride EPA 524.2 1 1 rg/L 

lQlWl Table 74x1. 
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Table 7-3 
Contract Required Detection Limits (CRDLs) for Groundwater Analytes 

7-2 

01-RF-01933 

. I .  



. 
C A S #  I Analyte I Required Method I RDL I Units 

11 104-28-2 Aroclor-1221 I SW-846 Method 8082 0.50 PS/L 
11 141-16-5 Aroclor-1232 I SW-846 Method 8082 0.50 N I L  
53469-21-9 Aroclor-1242 1 SW-846 Method 8082 0.50 NIL 

11097-69-1 JAroclor-1254 I SW-846Method8082 i 0.50 I ps/L 
11096-82-5 IAroclor-1260 I SW-846 Method 8082 I 0.50 I PglL 

PCBlPesticides 
12674-1 1-2 Aroclor-1016 1 SW-846 Method 8082 0.50 

12672-29-6 IAroclor-1248 I SW-846 Method 8082 0.50 pg/L 

I I I I 

7-22 

01-RF-01933 
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CAS# 1 Analyte 
Dissolved and Total Metals 

7429-90-5 [Aluminum I CLP-SOW-DissolvedTTotal I 17 I PSIL 
7440-36-0 IAntimonv I CLP-SOW-DissolvedTTotal I 3 I wa/L 

Required Method 1 RDL 1 Units 

7440-38-2 Arsenic I CLP-SOW-DissolvedTTotal 5 PS/L 
7440-39-3 Barium I CLP-SOW-DissolvedTTotal 100 PSlL 
7440-41-7 Beryllium 1 CLP-SOW-DissolvedTTotal 1 
7440-43-9 Cadmium I CLP-SOW-DissolvedTTotal 1 

14596-10-2 j Americium-241 
10045-97-3 Cesium-137 
12587-46-1 Gross Alpha 
12587-47-2 Gross Beta 

7440-31-5 /Tin 200 CLP-SOW-DissolvedTTotal 
7440-61-1 IUranium CLP-SOW-DissolvedTTotal No Value pg/L 

' 

7440-62-2 :Vanadium CLP-SOW-DissolvedTTotal 40 Pg/L 
7440-66-6 IZinc CLP-SOW-DissolvedTTotal 20 PS/L 

Alpha Spectrometry 0.03 pCilL 
Gamma Spectrometry 10 pCiL 

Gas Proportional Counting 2 pCi/L 
Gas Proportional Counting 4 pCilL 

13994-20-2 Neptunium-237 I Alpha Spectrometry : I  
10-12-8 Plutonium-239/240 Alpha Spectrometry 1 0.03 

pCi/L 
pCilL 

7-23 

11-10-9 IStrontium 89/90 
10028-17-8 ]Tritium 
1 1-08-5 I Uranium-233/234 
151 17-96-1 w m - 2 3 5  

I Uranium-236 
7440-61-1 I Uranium-238 

01-RF-01933 

Gas Proportional Counling 1 .o pCi/L 
Liquid Scintillation Counting 400 pCilL 

Alpha Spectrometry 1 .o pCi/L 
Alpha Spectrometry 1 .o pCilL 
Alpha Spectmmetry Task Order pCi/L 
Alpha Spectrometry 1 .o pCi/L 

lam01 Tabh 74.111 



Table 7 4  
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2001 

Lab 

01-RF-01933 

Result Lab Valid- Detect Dilu Lab . Lab 
Analyte Result Units Qual ation Limit t ion Sample# Batch # 

Bottle # I  RIN # 
Sample 

Date Type 
Location 

GEL 0487 
GEL 0487 
GEL 0487 
GEL 0487 
GEL 0487 

~.~ ~ ~~~ 

GEL 00997 ~~~1118/0 i iT iDEZ. -0o i  .oo3 CHLOROBENZENE i I  2~100014!3679 60746 

GEL 00997 1/8/01 01D0326-001.003 CHLOROBENZENE MD1 87 %REC 1 1 j 211000t4S680 60746 

GEL 00997 1/8/01 01 D0326-001.003 Dibromofluorornethane MSl 86YoRECSUR 1 / 211000149679 60746 

GEL 00997 I 1/8/01 01 D0326-001.003 Dibromofluorornethane MD1 89%RECSUR 1 I 2~1000149680 60746 

GEL 00997 2 1/6/01 01D0326001.003 TOLUENE MS1 87 %REC 1 1 211000149679 60746 

i / i i / o i  101~0335-001 .oo3 CHLOROBENZENE MS1 ! 821%REC 1 1 I 2 1000152599 61766 

ill 1/01 101DO335-001.003 CHLOROBENZENE MDl ' 91 %REC 1 1 2 1000152600 61766 

1/11/01 IO1 D0335-001.003 Dibrornofluorornethane MS1 90 %RECSUR 1 2 1000152599 61766 

1/11/01 (OlDO335-001.003 Dibromofluorornethane MD1 91 %RECSUR 1 2 1000152600 61766 

1/11/01 ~0100335-001.003 /TOLUENE MS1 80 %REC 1 1 2 1000152599 61766 

GEL 100997 , 1/8/01 (01D0326-001.003 (TOLUENE I MD1 1 SOI%RECI 1 1 1  1 ' 2(1000149680 (60746 

GEL 100997 1/6/01 lOlD0326-001.003 [TOLUENE - D8 I MS1 1 83(%REC(SUR 1 1 ' 2(!000149679 160746 

GEL 
GEL 
GEL 
RECRL 
RECRL 
RECRL 

0487 1/11/01 lOlD0335-001.003 TOLUENE - D8 MD1 87 %RECSUR 1 2 1000152600 61766 

0487 1/11/01 01D0335-001.003 TRICHLOROETHENE MS1 40 %REC 1 1 2 l(300152599 61766 

0487 1/11/01 01D0335-001.003 TRICHLOROETHENE MD1 70 %REC 1 1 2 1000152M)o 61766 

30900 1/17/01 01 D0347-001.002 1,1,1,2-TETRACHLOROETHANE MS1 118 %REC 1 10 0101L846-001 OOLVKO22 

30900 1/17/01 01 00347-001.002 1,1,1,2-TETRACHLOROETHANE MD1 120 %REC 1 10 0101L846-001 00LVK022 

30900 , 1/17/01 0100347-001.002 ,1,1,1-TRICHLOROETHANE MSl I 106%REC I 1 1 10 010lL846-001 ,OOLVKO22 

GEL 10487 1 ill 1/01 ~01D0335-001.003 ]TOLUENE I MD1 I 89(%RECI 1 I /  1 I 2(1000152600 (61766 

GEL 10487 1 1/11/01 ~01D0335001.003 ITOLUENE - D8 I MS1 I 831%RECISUR I 1 I I 2(1000152539 161766 

IRECRL i30900 [ 1/17/01 01D0347-001.002 il,1,1-TRICHLOROETHANE MDl j 101 %REC 1 1  10 0101L846-001 OOLVKO22 I 
RECRL 
RECRL 
RECRL 
RECRL 
RECRL 
RECRL 
RECRL 

1 13 I %RECI 130900 
I30900 
j 30900 

30900 

135j%RECi 
130 %RECI 

I 1/17/01 lOlD0347-001.002 11 ,1,2.2-TETRACHLOROETHANE 
i 1/17/01 10100347-001.002 11. 

104;0/bffECI 
108 I %RE 

I - RECRL )30900 I 1/17/01 01D0347-001.002 ~1,1,2.2-TETRACHLOROETHANE I MS1 I 1131%REC 
RECRL i30900 i 1/17/01 0100347-001.002 1.1,2,2-TETRACHLOROETHANE MD1 109I%REC 
RECRL 130900 1/17/01 0100347-001.002 1,1,2-TRlCHLOROETHANE MS1 1351%REC 
RECRL 30900 1/17/01 01 00347-001.002 1,1,2-TRICHLOROETHANE MD1 130'YoREC 
RECRL 30900 1/17/01 01D0347-001.002 1 ,l-DICHLOROETHANE MSl 107l%REC 
RECRL 30900 1/17/01 01 D0347-001.002 1,l-DICHLOROETHANE MD1 104;%REC 
RECRL 30900 1/17/01 01 D0347-001.002 1 .I-DICHLOROETHENE MS1 lOBI%REC 

MS1 I 10 0101L846-001 OOLVKO22 

10 0101L846-001 00LVK022 

I 1 10 0101L846-001 00LVK022 

10 0101L846-001 00LVK022 

I 1  10 0101L846-001 00LVK022 

1 I 10 0101L846-001 OOLVKO22 

1 1 o a " G Z - l  
7 
MS1 

7 
7 

I 1/17/01 (01D0347-001.002 

1 

~ 

1 
1 
- 

~0~0101L846-001 IOOLVKO22 I 

1 1  I 10 ~0101L846-001 IOOLVKO22 

I 
I 
I 
I 

SUR in Lab Qual column indicates Surrogate. 
No entries in Lab Qual column were deleted to make the SUR entry. lQZtoo1 Table T4.xls 7-24 
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Table 7 4  
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2001. 

01-RF-01933 

7-25 SUR in Lab Qual column indicates Surrogate. 
No entries in Lab Qual column were deleted to make the SUR entry. 



Table 7 4  
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2001 

01-RF-01933 

7-26 1922001 Tabla T4xIs 
SUR in Lab Qual column indicates Surrogate. 
No entries in Lab Qual column were deleled to make the SUR enlry. 
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Table 7-4 
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2001 

Bottle # I  RIN # 
Sample 

Date 
Lab Location 

01-RF-01933 

Result Lab Valid- Detect Dilu Lab Lab 
Type 

Analyte Result Units 
Qual ation Limit tion Sample# Batch # 

~~~~ 

GEL 31001 ' 1/30/0~01DC%02-001.002 /BENZENE I MD1 
GEL 31001 1/30/01 01D0502-001.002 BROMOFLUOROBENZENE MS1 
GEL 31001 1/30/01 01D0502-001.002 BROMOFLUOROBENZENE MD1 
GEL 31001 1/30/01 01D0502-001.002 CHLOROBENZENE MS1 
GEL 31001 1/30/01 01D0502-001.002 CHLOROBENZENE MD1 
GEL 31001 1/30/01 01D0502-001.002 Dibromofluorornethane MSl 

~ ~~ ~ 

91I%REC 1 i 11 2 1W0160184 (64550 

91I%REC SUR 1 1 1 1 2 io00160183 164550 

88 %RECSUR 1 I 2 1000160184 64550 

86 %REC 1 2-1000160f83 64550 

85 'YoREC 1 1 2 1000160184 64550 

93 %RECSUR 1 2 1000160183 164550 
GEL 131001 1/30/01 01D0502-001.002 Dibrornofluorornethane MDl I 87 YoRECSUR I 2 

SUR in Lab Qual column indimes Surrogale. 
No entries in Lab Qual column were deleted Io make Ihe SUR entry. 1Q2001 Table 7 4 . ~ 1 ~  7-27 

1000160184 164550 

GEL /31001 1/30/01101D0502-0~0~2/TOLUENE 
GEL i3iooi I i /3o/oi ioi~0502-ooi.002 !TOLUENE 

MS1 I 86I%REC 
MD1 1 861%REC 

GEL 131001 1/30/01~01D0502-001.002 'TOLUENE - 0 8  
GEL 31001 1/30/01~01D0502-001.002 TOLUENE - D8 
GEL 31001 1/30/01 01D0502-001.002 TRICHLOROETHENE 
GEL 31001 1/30/01 OlD0502-001.002 TRICHLOROETHENE 
GEL 40099 2/26/01 01 D0543-008.002 1.1-DICHLOROETHENE 
GEL ,40099 2/26/01 01D0543-008.002 11.1-DICHLOROETHENE 
GEL /40099 2/26/01 01D0543-008.002 BENZENE 
GEL j40099 2/26/01 01D0543-008.002 BENZENE 
GEL 140099 2/26/01 01 D0543-008.002 BROMOFLUOROBENZENE 
GEL :40099 2/26/01 01 D0543-008.002 BROMOFLUOROBENZENE 
GEL i40099 2/26/01 101 D0543-008.002 CHLOROBENZENE 
GEL j40099 2/26/01 '01 D0543-008.002 CHLOROBENZENE 
GEL 140099 2/26/01 01 D0543-008.002 1 Dibrornofluoromethane 
GEL 140099 2/26/01 0lD0543-008.002 lDibrornofluoromethane 
GEL 140099 2/26/01 01D0543-008.002 !TOLUENE 

MS1 891%RECSUR 1 I 2 1000160183 164550 
MD1 84 %RECSUR 1 2 1000160184 164550- 
MSl 66%REC 1 1 2 1000160183 I64550 
MD1 63 %REC 1 1 2 1000160184 ,64550 
MS1 112 %REC 10 10 1000170029 168182 
MD1 134 %REC 10 10 1000170030 168182 
MS1 111 %REC 10 10 1000170029 i68182 
MD1 110 %REC 10 10 1000170030 168182 
MSl 96 %REC SUR 10 1000170029 168182 
MD1 83.%RECISUR 10 1000170030 ,68182 
MSl 109I%REC 10 10 1000170029 ,68182 
MD1 109 %REC I 10 10 1000170030 168182 
MS1 98 %REC SUR I 10,1000170029 68182 

MD1 93 %REC SUR 10 /1000170030 68182 
MS1 101 %REC I i o  ioi1000170029 68182 
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Table 7 4  01-RF-01933 

Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 
Groundwater - First Quarter, 2001 .. 

SUR in Lab Qual column indicates Surrogate. 
No entries in Lab Qual column were deleted to make the SUR entry. 7-28 l a t W 1  Table 7 4 1 a  



Table 7 4  
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2001 

01 -RF-O1933 

1 
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I 
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SUR in Lab Qual column indicates Surrogate. 
NO entnes in Lab Qual column were deleted to make the SUR entry. 7-29 1WM1 Table 74x1s 



Table 7 4  01-RF-01933 
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter. 2001 

SUR in Lab Qual column indicates Surrogate. 
No entries in Lab Qual column were deleted to make the SUR entry. 7-30 



1 Table 7 4  
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2001 

01 -RF-O1933 

SUR in Lab Qual column indicales Sunogale. 
No entries in Lab Qual column were deleled lo make the SUR enlry. 7-3 1 



Table 7 4  
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2001 

01 -RF-O1933 

SUR in Lab Qual column indicates Surrogate. 
No entries in Lab Qual column were deleted to make the SUR entry 7-32 lQtDoi Tabla 741b 
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Table 7 4  
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2001 

01-RF-01933 

7-33 SUR in Lab Qual column indicates Surrogate. 
No entries in Lab Qual wlumn were deleted IO nuke the SUR entry. A 1 



Table 7 4  
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2001 

01 -RF-01933 

E 
i 

? 
I 

SUR in Lab Qual column indicales Surrwale. 
1-34 No entries in Lab Qual column were deleled Io make the SUR entry 

cl'l 



Table 7-4 
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2001 

Result Lab Valid- 
Type Qual ation 

Analyte Result Units Bottle # I  RIN # 
Sample 

Lab Location Date 

01-RF-01933 

Detect Dilu Lab Lab 
Limit tion Sample# Batch # 

1 
I 
1 GEL 10487 1/11/01 OlDO336-001.001 TIN MD1 103 %REC 1 2.38 

GEL (0487 1/11/01 01D0336-001.001 /URANIUM, TOTAL MSI 95.2 %REC 1 0.723 
GEL 10487 I 1/11/01 IOlD0336-001.001 ;URANIUM. TOTAL MDl 91.4 %REC 1 . 0.723 

1'1000154613 62786 

~~1000154612 62786 

1 !1000154613 62786 

I MSI 101.4/%REC 1 j 0.455 1 /1000154612 62786 

1 MD1 98.61%REC 1 I 0.455 1 /1000154613 62786 

GEL (0487 1 1/11/01 101DO336-001.001 ZINC 1 MS1 101I%REC 1 0.504 ~~1000154612 62786 

-.__ 

SUR in Lab Qual column indicates Surrogate. 
iazwi Tabla w . x b  n- No entries in Lab Qual column were deleted to make the SUR entry. 7-35 
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Table 7 4  

Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 
Groundwater - First Quarter, 2001 

01-RF-01933 

s 
i 

SUR in Lab Qual column indicates Surrogate. 
No entries in Lab Qual column were deleled to make the SUR entry 7-36 lQ2W1 Table 74.~18 



Table 7 4  
Matrix Spike Recovery For Dissolved Gas - VOC - Metal - WQP Samples 

Groundwater - First Quarter, 2001 

RECRL 
ACCU 
ACCU 

01-RF-01933 

90099 3/8/01 101 D0555-007.005 TOTAL ORGANIC CARBON MS1 106.9 %RECI 1 110103L223&012 OlLTCA18 

~ 01 DO605 CYANIDE MS1 94 %REC' 1 0.005 01A4908S 6332032801 

I O 1  DO605 FLUORIDE MS1 91 %REC 1 0.05 OlyA4336S 7021040401 

ACCU , 

ACCU 1 

SUR in Lab Qual column indicates Surrogate. 
No entries in Lab Qual column were deleted to make the SUR entry. 

101 DO605 NlTRATElNlTRlTE MS1 96%REC 1 0.05 01-A4894S 7875041201 

i 01 DO605 SULFATE MS1 100 %REC 1 1 01-A4336S 7021040401 

7-37 

ACCU I I 01 DO647 
ACCU 1 01 DO647 
ACCU 01D0647 

CYANIDE MSl 95%REC 1 0.005 Ol-AW81S 7151040501 

NITRATE/NITRITE MSl 98 %REC 1 0.05 01-AM76S 7402040801 

NITRATE/NITRITE MSl 96%REC 1 0.05 01-A4894S 7875041201 

0100647 I NITRATE/NITRITE MSl 102 %REC 1 0.05 01-A5299S 8017041301 



Table 7-5 01-RF-01933 
Lab Control Sample Recovery For Radionuclides 

Groundwater - First Quarter, 2001 . .. 

7-37 lQ2001 Table 7d.xls 



Table 7-6 
Equipment Rinsate and Field Blank Results 

Groundwater - First Quarter, 2001 

01-RF-01933 

.,. 

Lab Valid- Detect Dilu- 
Date Qual ation Limit tion 

Analyte Sample# Result Tier II Units 
Sample 

Location 

7-38 1Q2001 labla 74x1s 



Table 7-6 01-RF-01933 R~ 
Equipment Rinsate and Field Blank Results 

Groundwater - First Quarter, 2001 - .. 
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Table 7-6 
Equipment Rinsate and Field Blank Results 

Groundwater - First Quarter, 2001 

01 -RF-O1933 

7-40 I C X O O I  Table 7 4 . ~ 1 ~  



Table 7-6 01-RF-01933 1 -. 
Equipment Rinsate and Field Blank Results 

Groundwater - First Quarter, 2001 
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Table 7-6 
Equipment Rinsate and Field Blank Results 

Groundwater - First Quarter, 2001 

01- RF-01933 

Lab Valid- Detect Dilu- 
Qual ation Limit tion Sample # Result Tier II Units Sample 

Date 
Analyte Location 

~~ 

7-42 182001 Table 14.111 



Table 7-6 
Equipment Rinsate and Field Blank Results 

Groundwater - First Quarter, 2001 

01 -RF-01933 I 

31001 I 1/30/01~1,1.2,2-TETRACHLOROETHANE GW07400RG 11 0.426 UGlLI U V1 1 2 
31001 I 1/30/01 1,1.2-TRlCHLOROETHANE GW07400RG 1 5 UGlL U V1 1 2 

31001 1/30/01 1.1-DICHLOROETHENE GW07400RG 1 71 UGlL U i V1 1 2 

31001 ! 1/30/01I1,2,3-TRICHLOROBENZENE GW07400RG 1 UGlL U UJl 1 2 
31001 I 1/30/01 1,2,3-TRlCHLOROPROPANE GW07400RG 1 UGlL, U V1 1 2 
31001 I 1/30/01 1,2,4-TRlCHLOROBENZENE GW07400RG 1 70' UGlL( U UJ1 1 2 
31001 I 1/30/01 1,2-DlBROMOETHANE GW07400RG 1 UG/L 1 U V1 1 2 
31001 / 1/30/01 1,2-DlCHLOROBENZENE GW07400RG 1) 600 UGlLI U UJ1 1 2 

31001 1/30/01 1,l-DICHLOROETHANE GW07400RG ' 1 3650 UGlL U V1 1 2 

31001 1/30/01 1,l-DICHLOROPROPENE GW07400RG 1 UGlL U V1 1 2 

' 

7-43 



1 
Y 
II 

Location 

31001 

I 

Sample Lab Valid- Detect Dilu- 
Date Qual ation Limit tion 

1/30/01 1,2-DlCHLOROETHANE GW07400RG 1 1 51 UGlL 1 U V1 

Analyte Sample# Result Tier II Units 

11 2 

I 

31001 I 1/30/01 
31001 1130l01 

1,2-DlCHLOROPROPANE GW07400RG 1 5 UGlL U V1 1 2 
,1,3-DlCHLOROBENZENE GW07400RG 1 600 UGlL U , UJ1 1 2 

\bq 

31001 1/30/01~1,3-DICHLOROPROPANE 
31001 1 1/30/01 1,4-DlCHLOROBENZENE 
31001 I 1/30/01 2,2-DICHLOROPROPANE 
31001 1/30/01 44SOPROPYLTOLUENE 

7-44 

GW07400RG 1 I UG/L U 1 V1 1 2 
GW07400RG 1 751 UGlL U I UJ1 1 1 2 
GW07400RG 1 1 UGlL U 1 V1 I 1 2 
GW07400RG 1 UG/L' U UJ1 1 2 

192001 Table 74.~1) 

31001 1/30/01 BENZENE I GW07400RG 1 
31001 1/30/01 BENZENE, 1,2.4-TRIMETHYL GW07400RG 1 
31001 I 1/30/01 BENZENE, 1,3,BTRIMETHYL- GW07400RG 1 
31001 1/30/01 ,BROMOBENZENE GW07400RG 11 

1 '  2 
UGlL U UJ1 1 2 

' UG/L, U UJ1 I 1 2 
UGlL U UJl I 1 2 

5 UGlL U UJ1 

31001 1/30/01[ BROMOCHLOROMETHANE GW07400RG 1 11 UGlL U V1 I 1 2 

41299 2/26/01 
41 299 2/26/01 
41299 2/26/01 
41299 2/26/01 
41 299 2/26/01 

1 ,I-DICHLOROETHENE GW07430RG , 1 7 UGlL U V 1 1 
1,l-DICHLOROPROPENE GW07430RG 1 UG/L U V 1 1 
1,2,3-TRlCHLOROBENZENE GW07430RG 1 UGlL U UJ 1 1 
1,2,3-TRICHLOROPROPANE GW07430RG 1 UGlL U V 1 1 
1,2,4-TRlCHLOROBENZENE GW07430RG 1 70 UG/L U UJ 1 1 



89lCOLWEL 
891COLWEL 
891COLWEL 
891 COLWEL 

3/13/01 1,l-DICHLOROETHANE GW07394RG 11 3650 UGlLj U V1 1 1 1 
3/13/01 1,l-DICHLOROETHENE GW07394RG 1 7 UG/L U V1 1 1 
3/13/01 1,l-DICHLOROPROPENE GW07394RG 1 UGlL U V1 1 1 
311 3/01 1,2,3-TRlCHLOROBENZENE GW07394RG 1 UGlL U UJl 1 1 



Table 7-6 
Equipment Rinsate and Field Blank Results 

Groundwater - First Quarter, 2001 

01-RF-01933 

I 

I 

.,. 

Lab Valid- Detect Dilu- 
Qual ation Limit tion 

Sample# Result Tier II Units Sample 
Date 

Location Analyte 

7-46 1122001 Table 7-6.x1s 



Table 7-6 
Equipment Rinsate and Field Blank Results 

Groundwater - First Quarter, 2001 

01 - RF-01933 
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1 

P209389 
P209389 
P209389 

I 

ai 3/01 ~TRICHLOROFLUOROMETHANE GW07369RG 1 UGlL U 1 1 
2/13/01 (VINYL CHLORIDE GW07369RG 1 2 UGlL U V 1 1 
2/13/01 (VINYL CHLORIDE GW07369RG 1 2 UGlL U 1 1 

I 

I 

7-48 1Q2001 Table 74.11s 



01-RF-01933 1 

03991 1 1/23/01 ]POTASSIUM GW07156RG 10.7 UG/L B J 10.2 1 
03991 1/23/01 /SELENIUM GW07156RG 0.82 50 UG/L U V 0.82 1 

03991 1/23/01 SODIUM GW07156RG 110 UGlL B I UJ 1 1 
03991 1/23/01 STRONTIUM GW07156RG 0.41 21900 UG/L B UJ 0.02 1 
03991 ! 1/23/01 THALLIUM GW07156RG 11 2 UG/L U V 1 1 

03991 1/23/01 SILVER GW07156RG 0.28 183 UGlL U V 0.28 1 

~~ 

03991 1 1/23/01 TIN GW07156RG 0.661 21900 UGlL B V 0.65 1 

Equipment Rinsate and Field Blank Results 
Groundwater - First Quarter, 2001 

7-49 



Table 7-6 
Equipment Rinsate and Field Blank Results 

Groundwater - First Quarter, 2001 

01 -RF-O1933 
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Equipment Rinsate and Field Blank Results 
Groundwater - First Quarter, 2001 
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Table 7-6 
Equipment Rinsate and Field Blank Results 

Groundwater - First Quarter, 2001 

01 -RF-O1933 

7-52 la2001 Table 14.xlr 



01 -RF-01933 I 

Success 
Ratio; 

Actual Required Actual 
Number of Number of Number Locations Of ~eviation % Samples 

Visits Visits' Sampled Collected 
Sample Types 

(or Wells Visited) 

Table 7-7 
RFCA Groundwater Monitoring Sample Comparison: 

Required versus Actual First Quarter, 2001 

Discrepancy 
Justification 

I ., 

Groundwater Wells (Visits) I 95 I 95 NA I 0 I 100.0 I 

VOC'S 93 93 75 18 80.6 Dry 
Met hanelEt ha n e 4 4 4 0 100.0 

Metals 83 83 65 18 78.3 Dry or lnsw 

Totals 623 I 623 I 486 I 137 I 78.0 Dry. Inw. 1-Miss-label I 
*Does not reflect multiple visits to wells with limited water dry wells. 
Dry = Well did not recharge after purging. No samples collected. 
lnsw = Insufficient water to complete sample suite. 
1-Miss-label = TDS sample collected but relabeled and shipped as metal. Returned metal results invalid as 
sample preservation TDS vs metal are different. 

7-53 lQ2DO1 Table 7-7.xla u 



Table 7-8 
Summary of Validation I Verification Completeness 

Groundwater - First Quarter, 2001 

I 

01-RF-01933 

b 

Usable Data Non-usable Total Data Percent of No Validation 
Points Data Points Points Usable Data I Verification - DP, - DP, - DPt Points 

I 
I 

i 
1 
I 
I 
I Usable data points include the following ValidationNerification qualifiers: JlJl , JBlJBl, UlUl , UJlUJl, VN1. 

Non-usable data points include the following ValidationNerification qualifiers: RlR1. 

Because MethanelEthane analyses are set up via special contracts they are not being validated at this time. 

With respect to TR1-DL1 or TRl-TR2 analytical series, only one Result from a pair (with a validation qualifier) is counted here. 

Completeness = DP, = DP, - DP, x 100 (in percent) 
I 

DPt 
The acceptable QC criterion is >go%. I 

7-52 la2001 Table 74.~18 
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Appendix A: Groundwater Analytical Data - Metals First Quarter 2001 

v 10.2 10 Boundary 0386 1 1/23/01 GW07153RG SODIUM I REAL( TR1 54500 UG/L 
0386 1 1/23/01 GW07153RG STRONTIUM 1 REAL j TRl , 1490 UGlL V 0.02 1 21900 Boundary 
0386 ! 1/23/01 GW07153RG !THALLIUM 1 REAL TR1 1 UGlL U V , 1 1 2 Boundary 
0386 : 1/23/01 GW07153RG TIN I REAL TRl 0.65 UG/L U V 0.65 1 21900 Boundary 
~0386 - 1/23/01 GW07153RG VANADIUM REAL TR1 0.2 UGlL U V I 0.2 1 256 Boundary 
0386 1/23/01 GW07153RG ZINC REAL1 TR1 6.2 UGlL B V 1 0.1 1 11000 Boundary 
03991 1/23/01 GW07154RG . ALUMINUM REAL TR1 24.3 UGlL UJ 5.7 1 36500 Plume Definition 
03991 1/23/01 GW07155RG ALUMINUM DUP TR1 23.4 UGlL UJ 5.7 1 36500 Plume Definition 
03991 1/23/01 GW07154RG ANTIMONY REAL TRl 0.58 UGlL U V 0.58 1 6 Plume Definition 
03991 1/23/01 GW07155RG ANTIMONY DUP TR1 0.58 UG/L U V 0.58 1 6 Plume Definition 

__ . . - 



03991 1 1/23/01 
03991 i 1/23/01 
03991 1 1/23/01 

1 

.~ ~~~ ~ ~~~~~ ~~ ~ ~ ~~ ~ ~~~ ~~~ ~~ ~ ~ ~ ~~ ~~~~~~ 

GW07156RG BARIUM I RNS 1 TR1 1.21 UG/L- B V I 0.05 1 2000 Plume Definition 
GW07156RG BERYLLIUM ! RNS I TR1 0.02 UGlL U V I 0.02 1 4 Plume Definition 
GW07156RG ,CADMIUM i RNS i TR1 0.09 UG/L B UJ I 0.08 1 5 Plume Definition 

03991 i 1/23/01 IGW07156RG !CALCIUM I RNS I TR1 38.2 UGlL B UJ I 4.8 11 Plume Definition 



I 
I 

04591 
04591 
04591 
04591 

I 

2/1/01 GW07157RG ALUMINUM I REAL I TR1 1 7.57 UG/L I U 1 R1 1 7.571 1 36500 Plume Extent 
2/1/01 ,GW07157RG ANTIMONY REAL1 TR1 1 2.65 UG/L U I R1 ! 2.651 1 6 Plume Extent 
2/1/01 GW07157RG ARSENIC REAL] TR1 I 3.86 UG/L' 6 j R1 j 2.331 1 50 Plume Extent 
2/1/01 GW07157RG BARIUM REAL/ TR1 ' 96.5 UGlL 6 1 J1 0.162 1 i 2000 Plume Extent 

Appendix A: Groundwater Analytical Data - Metals 

04591 i 2/1/01 GW07157RG 
04591 21/01 GW07157RG 
04591 2/1/01 GW07157RG 
04591 2/1/01 GW07157RG 
04591 2/1/01 GW07157RG 
04591 21/01 GW07157RG 

First Quarter 2001 

'BERYLLIUM REAL1 TR1 0.158 UG/L 1 U V1 i 0.158 1 4 Plume Extent 
CADMIUM I REAL1 TR1 0.272 UG/L U V1 0.272 1 5 Plume Extent 
CALCIUM REAL ' TR1 48600 UGlL v1  5 1 Plume Extent 
CHROMIUM REAL TRl 0.803 UGlL 6 J1 0.582 1 100 Plume Extent 
COBALT REAL TR1 0.419 UG/L U V1 0.419 1 2190 Plume Extent 
COPPER REAL TR1 0.717 UG/L 6 UJ1 0.587 1 1300 Plume Extent 

~ 

A-5 



Lab Valid- Detect Dilu- Tier 
Qual ation Limit tion 

IMP.Wel, Class Sample # Analyte Result Units QC Sample 
Date Type Type 

Location 

04591 21/01 GW07157RG IRON 'REAL TR1 3.27 UG/L U ' V i  3.271 1 IPlume Extent 
04591 2/1/01 GW07157RG LEAD 'REAL TR1 1.47 UG/L U J1 1.471 1 15 Plume Extent 
04591 i 2/1/01 GW07157RG LITHIUM REAL TR1 13.4 UG/L BE J1 0.0031 1 730 Plume Extent 

V1 I 3.631 1 Plume Extent 04591 1 2/1/01 GW07157RG MAGNESIUM REAL TR1 10000 I UG/L 
04591 I 2/1/01 GW07157RG !MANGANESE REAL TR1 I 0.361 UG/L B UJ1 0.338 1 1720 Plume Extent 
04591 ' 2/1/01 GW07157RG !MERCURY. REAL TR1 I 0.057 UGlL U I R1 0.057 1 2 Plume Extent 
04591 2/1/01 GW07157RG MOLYBDENUM REAL TR1 I 2.85 UGlL. B I J1 1.28 1 183 Plume Extent 
04591 , 2/1/01 GW07157RG NICKEL REAL TR1 0.8151 UG/L U I J1 0.815 1 140 Plume Extent 
04591 I 2/1/01 lGW07157RG ,POTASSIUM ! REAL I TR1 18701 UGlL) B I V1 1 6.52 1 Plume Extent 
04591 2/1/01 GW07157RG ISELENIUM REAL TR1 4.861 UG/L i J1 2.931 1 50 Plume Extent 
~- 04591 2/1/01 GW07157RG GLVER REAL TR1 0.8711 UG/L U R1 0.871 11 183 Plume Extent 
04591 2/1/01 GW07157RG SODIUM REAL TRl  641001 UG/L V1 7.85 1 Plume Extent 
04591 I 2/1/01 GW07157RG STRONTIUM REAL TR1 3501 UGlL V1 0.16 1 219001Plume Extent 
04591 2/1/01 GW07157RG THALLIUM REAL TR1 3.88 UG/L U I R1 3.88 1 2 Plume Extent 
04591 2/1/01 GW07157RG TIN REAL TR1 2.31 UG/L U I V1 2.31 1 21900 Plume Extent 
04591 2/1/01 (GW07157RG iURANIUM. TOTAL REAL TR1 10.8 UGlL U 1 J1 10.8 11 Plume Extent 
04591 1 2/1/01 GW07157RG VANADIUM REAL TR1 3.99 UG/L B V1 0.638 1 2561Plume Extent 
04591 2/1/01 GW07157RG ZINC REAL TR1 2.64 UG/L B UJ1 0.72 1 11000 Plume Extent 
0487 111 1/01 GW07158RG ALUMINUM REAL TR1 1241 UG/L v1  7.6 1 36500 Plume Definition 
0487 1/11/01 GW07158RG ANTIMONY REAL TR1 2.241 UG/L U V1 2.24 1 6 Plume Definition 
0487 1/11/01 GW07158RG ARSENIC REAL TR1 2.461 UG/L U J1 2.46 1 50 Plume Definition 

8 
1 
t 
II 
1 
1 

. 

0487 1/11/01 GW6158RG 
0487 1/11/01 GW07158RG 
0487 1/11/01 GW07158RG 
0487 1/11/01 GW07158RG 
0487 1/11/01 GW07158RG 
0487 1/11/01 GW07158RG 
0487 1/11/01 GW07158RG 
0487 1/11/01 GW07158RG 
0487 1/11/01 GW07158RG 
04991 3/13/01 GW07436RG 
04991 3/13/01 GW07436RG 
04991 3/13/01 GW07436RG 
04991 3/13/01 GW07436RG 
04991 3/13/01 GW07436RG 
04991 3/13/01 GW07436RG 
04991 3/13/01 GW07436RG 
04991 1 3/13/01 GW07436RG 
04991 I 3/13/01 GW07436RG 
04991 1 3/13/01 GW07436RG 

SELENIUM REAL TR1 80.9 UG/L V1 2.37 1 50 Plume Definition 
SILVER REAL TR1 0.618 UG/L U J1 0.618 1 183 Plume Definition 
SODIUM REAL TR1 173000 UG/L V1 10.6 1 Plume Definition 
STRONTIUM REAL TR1 766 UG/L V1 0.205 1 21900 Plume Definition 
THALLIUM REAL TR1 5.05 UGlL R1 3.26 1 2 Plume Definition 
TIN REAL TR1 2.381 UG/L U V1 I 2.38 1 21900 Plume Definition 
URANIUM, TOTAL I REAL TR1 33.9 UG/L B UJ1 0.723 1 Plume Definition 
VANADIUM REAL TR1 1.92 UG/L B V1 0.455 1 256 Plume Definition 
ZINC REAL TR1 5.21 UG/L B UJ1 0.504 1 11000 Plume Definition 
ALUMINUM REAL TRl 28.9 UGlL UJ1 3.1 1 36500 Plume Extent 
.ANTIMONY REAL TR1 1.5, UGlL B V1 0.42, 1 6 Plume Extent 
ARSENIC REAL TR1 1.9 UG/L B V1 0.8 1 50 Plume Extent 
BARIUM REAL TRl 52 UG/L B V1 0.05 1 2000 Plume Extent . 
BERYLLIUM REAL TR1 0.08 UG/L B UJ1 0.02 1 4 Plume Extent 
CADMIUM REAL TR1 1.4 UG/L V1 0.08 1 5 Plume Extent 
CALCIUM REAL TR1 37000 UG/L B V1 62.5 1 Plume Extent 
CHROMIUM REAL TR1 0.75 UGlL B UJ1 0.18 1 100 Plume Extent 
COBALT REAL TR1 0.31: UG/L B V1 0.18 1 2190 Plume Extent 
COPPER i REAL TR1 1.51 UG/L B J1 0.15 1 1300 Plume Extent 

1 
a 
1 
1 
1 

04991 I 3/13/01 GW07436RG [IRON I REAL - 1  TR1 I 6.31 UGlL B V1 4.4 1 Plume Extent 



Appendk A: Groundwater Analytical Data - Metals First Quarter 2001 

Lab Valid- Detect Dilu- I QC I Resultl Result 1 Units1 Qual ation Limit tion 
Tier II IMP,Well Class Analyte 

Sample 
Date 

Sample # 
Type Type Location 

04991 I 3/13/01 I GW07436RG 1 LEAD REAL1 TR1 0.551 UG/L U V1 0.55' 1 15 Plume Extent 
~04991 I 3/13/01 IGW07436RG iLlTHlUM REAL1 TR1 25.41 UGlL B J1 0.05 1 730 Plume Extent 

47701 UG/L B V I  5.6 1 Plume Extent 04991 3/13/01 ~- lGW07436RG IMAGNESIUM ! REAL 1 TR1 
- 
-_  -__ 
04991 3/13/01 IGW07436RG -/MANGANESE I REAL TR1 I 1.2 UG/L 1 B V1 0.05 1 I 1720 I Plume Extent 
04991 3/13/01 iGW07436RG IMERCURY REAL TR1 0.1 UGlL I U V1 0.1 I/ 2 Plume Extent 

3/13/01 GW07436RG MOLYBDENUM REAL TRI I 13.1 UG/L' B V1 0.25 1 183 Plume Extent 04991 
3/13/01 GW07436RG NICKEL REAL TR1 I 5.8 UG/L B V1 0.28 1 140 Plume Extent 04991 

2760 UG/L B J1 122 1 Plume Extent 04991 3/13/01 GW07436RG POTASSIUM REAL TRI 
1 3/13/01 GW07436RG SELENIUM REAL TRI 0.78 UGlL U V1 0.78 1 50 Plume Extent 04991 

REAL1 TRI 0.15 UG/L U V1 0.15 1 183 Plume Extent 04991 1 3/13/01 GW07436RG ,SILVER 
04991 3/13/01 GW07436RG [SODIUM REAL TRI 137000 UGlL V1 62.2 1 Plume Extent 

V I  002 1 21900 Plume Extent 04991 3/13/01 GW07436RG ISTRONTIUM REAL TR1 206 UGlL 
04991 3/13/01 IGW07436RG ITHALLIUM REAL TR1 1 0.75 UG/L U V I  0.75 1 2 Plume Extent 

0.58 UGlL, U V1 1 21900 Plume Extent 04991 3/13/01 GW07436RG /TIN I REAL TR1 ! 0.58 
04991 1 3/13/01 GW07436RG (VANADIUM I REAL TR1 1 0.99 UGlL ~ B UJ1 1 0.15 1 256 Plume Extent 

i REAL TR1 ; 13.3 UGlL I B UJ1 I 0.12 1 11000 Plume Extent 04991 ! 3/13/01 GW07436RG /ZINC- 

___- 

05091 1/11/01 GW07159RG /ALUMINUM REAL TR1 I 7.6 UG/L U V I  1 7.61 1 36500 Plume Extent 
REAL TR1 2.24 UGlL U V I  1 2.24 1 6 Plume Extent 05091 1/11/01 GW07159RG ANTIMONY 

1/11/01 GW07159RG ARSENIC REAL TR1 2.46 UG/L U J1 2.46 1 50 Plume Extent 05091 
1 2000 Plume Extent 05091 1/11/01 GW07159RG BARIUM REAL, TR1 140 UGlL J1 0.487 

REAL TR1 0.212 UGlL U V1 0.212 1 4 Plume Extent 05091 1/11/01 GW07159RG 'BERYLLIUM 
5,Plume Extent 05091 111 1/01 GW07159RG CADMIUM REAL TR1 0.361 UGlL U V1 0.361 1 

05091 1/11/01 GW07159RG CALCIUM REAL TR1 87900 UG/L v1 8.19 1 Plume Extent 
05091 1/11/01 GW07159RG CHROMIUM REAL TR1 1.341 UG/L B V I  0.697 1 100 Plume Extent 
05091 1 1/11/01 GW07159RG COBALT REAL TR1 0.669 UGlL U V1 0.669 1 2190 Plume Extent 
05091 1/11/01 GW07159RG COPPER REAL TR1 1.54 UGlL U V1 1.54 1 1300 Plume Extent 

REAL TRI 14.9 UG/L B UJ1 2.37 1 Plume Extent 05091 1/11/01 GW07159RG IRON 
05091 1/11/01 GW07159RG LEAD REAL TR1 2.25 UG/L U V1 2.25 1 15 Plume Extent 
nwai  I i l i i ln l  IGWn7159RG ;LITHIlJM REAL TRI 11.3 UG/L B V1 0.003 1 730 Plume Extent 

IQXQl Appndix-MaUlsrIs A-7 
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Appetidk A: Groundwater Analytical Data - Metals _ _  

Lab Valid- Detect Dilu- Tier II IMR,Well Class 
Qual ation Limit tion 

Analyte QC Result I Units1 

05391 I 1/11/01 IGW07160RG MAGNESIUM REAL TR1 169001 UGlL I 1 V1 1 4.551 11 IPlume Definition 
05391 1/11/01 IGW07160RG MANGANESE REAL TR1 0.4771 UGlL U ( V1 1 0.4771 1 1720 Plume Definition 
05391 1/11/01 IGW07160RG IMERCURY REAL TR1 0.0481 UGlL U I J1 1 0.048 1 2 Plume Definition 

1.39 UGlL U I V1 1 1.39 1 183 Plume Definition 05391 1/11/01 IGW07160RG IMOLYBDENUM I REAL TR1 
' REAL TR1 I 1.03 UGlL U I J1 1 1.03 1 140 Plume Definition 05391 1/11/01 1GW07160RG (NICKEL 

05391 I 1/11/01 GW07160RG [POTASSIUM REAL TR2 1390 UGlL BE J1 1 0.496 1 Plume Definition 
05391 I 1/11/01 GW07160RG SELENIUM REAL TR1 2.37 UGlL U V1 I 2.37 1 50 Plume Definition 

REAL TR1 0.618 UGlL U J1 0.618 1 183 I Plume Definition 05391 I 1/11/01 GW07160RG SILVER 
05391 I 1/11/01 GW07160RG SODIUM REAL TR1 1 176001 UGlL V1 10.6 11 IPlume Definition 
05391 ! l / l l W 0 7 1 6 0 R G  !STRONTIUM j REAL! TR1 ' 6341 UGlL 1 V1 0.205 1 219001Plume Definition 

2 Plume Definition 
05391 1/11/01 GW07160RG TIN REAL TR1 2.38 UGlL U V1 2.381 1 21900 Plume Definition 
05391 1/11/01 GW07160RG URANIUM,TOTAL REAL TR1 I 19.3 UGlLI B UJ1 0.7231 1 Plume Definition 

111 1/01 GW07160RG VANADIUM REAL TR1 I 3.53 UGlL B V1 0.455 1 256 Plume Definition 05391 
REAL1 TR1 1 28.6 UG/L J1 0.504 1 11 000 Plume Definition 05391 1/11/01 GW07160RG ZINC 

05691 I 2/22/01 GW07161RG ALUMINUM REAL1 TR1 I 25.5 UGlL UJ1 7.57 1 36500 Perf Monitoring 
' 2/22/01 GW07161RG [ANTIMONY I REAL' TR1 I 2.65 UGlL U I V1 2.65 1 6 Perf Monitoring 05691 

05691 2/22/01 (GW07161RG \ARSENIC REAL TR1 I 2.33 UGlL U V1 2.33 ' 1 50 Perf Monitoring 
05691 2/22/01 IGW07161RG /BARIUM REAL TR1 I 413 UGlL V1 0.162 1 2000 Perf Monitoring 
05691 2/22/011GW07161RG [BERYLLIUM I REAL' TR1 1 0.158, UGlL I U V1 , 0.158 1 4 Perf Monitoring 
05691 2/22/01 'GW07161RG (CADMIUM 1 REALj TRl  0.2723 UGlL U ' V1 / 0.272 1 5 Perf Monitoring 

1 REAL 1 TR1 1690001 UGlL' I V1 j 5 1 Perf Monitoring 05691 i 2/22/01 GW07161RG \CALCIUM 
05691 I 2/22/01 GW07161RG CHROMIUM I REAL TR1 5.73 UGlL E I J1 0.582 1 100 Perf Monitoring 
05691 2/22/01 GW07161RG COBALT ( REAL TR1 0.419 UGlL U 1 J1 0.419 1 2190 Perf Monitoring 
05691 2/22/01 GW07161RG COPPER REAL TR1 0.587 UGlL U V1 0.587 1 1300 Perf Monitoring 
05691 2/22/01 GW07161RG IRON REAL TR1 66 UG/LI B V1 3.27 1 Perf Monitoring 
05691 2/22/01 GW07161 RG LEAD REAL TR1 1.47 UGlL U V1 1.47 1 15 Perf Monitoring 
05691 2/22/01 GW07161RG LITHIUM REAL TR1 8.25 UGlL BE J1 0.003 1 730 Perf Monitoring 
05691 2/22/01 GW07161RG [MAGNESIUM REAL TR1 19300 UGlL V1 3.63 1, Perf Monitoring 
05691 2/22/01 GW07161RG (MANGANESE REAL TR1 3.15 UG/L B V1 0.338 1 1720 Perf Monitoring 
05691 2/22/01 GW07161RG IMERCURY REAL TR1 0.057 UGlL U R1 0.057 1 2 Perf Monitoring 
05691 2/22/01 GW07161RG IMOLYBDENUM REAL TR1 1.28 UGlL U V1 1.28 1 183 Perf Monitoring 
05691 2/22/01 ,GW07161RG !NICKEL REAL TR1 41.9 UGlL V1 0.815 1 140 Perf Monitoring 
05691 I 2/22/01'GW07161RG 'POTASSIUM REAL TR1 1490 UGlL B V1 6.52 1 ~ Perf Monitoring ~ 

05691 I 2/22/01 GW07161RG SELENIUM I REAL TR1 ' 2.93 UG/L U V1 2.93 1)  50 Perf Monitoring 
05691 2/22/01 GW07161RG SILVER REAL TR1 0.871 UGlL U V1 0.871 1 183 Perf Monitoring 

REAL TR1 18500 UGlL E J1 7.85 1 Perf Monitoring 05691 2/22/01 GW07161RG SODIUM 
05691 2/22/01 GW07161RG STRONTIUM REAL TR1 713 UGlL V1 0.16 1 21900 Perf Monitoring 
05691 2/22/01 GW0716lRG THALLIUM REAL TR1 3.88 UGlL U V1 3.88 1 2 Perf Monitoring 
05691 2/22/01 GW07161RG TIN REAL TR1 2.31 UGlL U V1 2.31 1 21 900 Perf Monitoring 
05691 2/22/01 1GW07161RG URANIUM, TOTAL REAL TR1 10.8 UGlL U V1 10.8 1 Perf Monitoring 
05691 2/22/01 GW07161RG VANADIUM REAL TR1 0.962 UGlL B V1 0.638 1 256 PerfMonitoring 
05691 2/22/01 GW07161RG ZINC REAL TR1 1.15 UG/L B V1 0.72 1 11000 PerfMonitoring 
06091 I 3/20/01 GW07437RG [ALUMINUM REAL TR1 67.7 UGlL V l  7.1 1 36500 Plume Extent 
06091 I 3/20/01 GW07437RG /ANTIMONY ,REAL TR1 , 0.42 UGlL U V1 1 0.551 1 6, Plume Extent 
06091 ' 3/20/01 GW07437RG /ARSENIC I REAL1 TR1 0.8 UG/L U V1 0.8 1 50 Plume Extent 
06091 3/20/01 GW07437RG BARIUM REAL1 TR1 272 UGlL v1  0.02 1 20001Plume Extent 
06091 3/20/01 GW07437RG BERYLLIUM REAL TR1 I 0.09 UGlL B UJ1 0.02 1 4 Plume Extent 
06091 3/20/01 GW07437RG CADMIUM REAL TR1 I 0.08 UGlL U V1 0.1 1 5 Plume Extent 
06091 3/20/01 GW07437RG CALCIUM REAL TR1 141000 UGlL v 1  3 1 Plume Extent 
06091 3/20/01 IGW07437RG CHROMIUM I REAL TR1 81.5 UGlL V1 0.15 1 100(Plume Extent 
06091 3/20/01 GW07437RG COBALT REAL TR1 0.75 UGlL B V1 0.18 1 2190 Plume Extent 
06091 3/20/01 GW07437RG COPPER REAL TRl  3 UGlL B V1 0.2 1 1300 Plume Extent 
06091 3/20/01 GW07437RG IRON REAL TR1 341 UGlL v 1  2.7 1 Plume Extent 
06091 3/20/01 GW07437RG LEAD REAL TR1 0.55 UGlL U V1 0.58 1 15 Plume Extent 
06091 I 3/20/01 GW07437RG LITHIUM REAL TR1 10.9 UGlL B J1 0.05 1 730 Plume Extent 
06091 1 3/20/01(GW07437RG MAGNESIUM I REAL TR1 1 18000 UGlL v 1  1.9 1 [Plume Extent 

Type Type 
I Sample I Sample# Location Date 

7- __- 

~~~ - 
05391 : 1/11/01 IGW07160RG jTHALLlUM I REAL1 TR1 81 UGlL R1 3.26 1 

~~~~~~ ~ 

First Quarter 2001 
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First Quarter 2001 Appendix A: Groundwater Analytical Data - Metals 

10098 
10098 
10098 
10098 

2/24/01 GW07372RG MANGANESE REAL TR1 1841 UG/L I V1 0.338 1 1720 D&D 
2/24/01 GW07372RG MERCURY REAL TR1 0.057 UG/L U R1 0.057 1 2 D&D 
2/24/01 GW07372RG MOLYBDENUM REAL TR1 18 UG/L B V1 1.28 1 183 D&D 
2/24/01 GW07372RG NICKEL REAL TR1 5.75 UG/L B V1 0.815 1 140 D&D 

A-1 1 

10098 , 2/24/01 
10098 i 2/24/01 
10098 2/24/01 
10098 2/24/01 
10098 2/24/01 
10098 2/24/01 
10098 ' 2/24/01 
10098 2/24/01 
10098 2/24/01 
10098 2/24/01 
10194 1/11/01 
10194 1/11/01 

GW07372RG POTASSIUM REAL TR1 5550 UGlL V1 6.52 1 D&D 
GW07372RG SELENIUM ) REAL ' TR1 2.93 UG/L U 1 V1 2.93 1 50 D&D 
GW07372RG \SILVER REAL TR1 0.871 UG/L U V1 0.871 1 183 D&D 
GW07372RG SODIUM REAL TR2 1680000 UG/L E J1 157 20 D&D 
GW07372RG STRONTIUM REAL TR1 3670 UG/L V1 0.16 1 21900 D&D 
GW07372RG THALLIUM REAL TR1 16.6 UGlL V1 3.88 1 2 D&D 
GW07372RG ,TIN REAL, TR1 , 2.31 UG/L U V1 2.31 1 21900 D&D 
GW07372RG URANIUM,TOTAL REAL, TR1 [ 10.8 UG/L U UJ1 10.8 1 D&D 
GW07372RG VANADIUM REAL I TR1 0.638 UG/L U V1 0.638 1 256 D&D 

'GW07372RG \ZINC REAL TR1 8.94 UG/L B J1 0.72 1 11000 D&D 
GW07345RG [ALUMINUM REAL TR1 7.6 UG/L U V1 7.6 1 36500 Plume Extent 
GW07345RG [ANTIMONY i REAL TR1 2.8 UGlL, B I R1 2.24 1 6 Plume Extent 

10194 1/11/01 (GW07345RG /ARSENIC REAL 
10194 1/11/01 GW07345RG BARIUM REAL 
10194 1/11/01 GW07345RG BERYLLIUM REAL 
10194 1/11/01 GW07345RG CADMIUM ' REAL ' 
10194 1/11/01 GW07345RG CALCIUM REAL 
10194 1/11/01 GW07345RG !CHROMIUM REAL 
10194 1/11/01 GW07345RG COBALT REAL 
10194 111 1/01 GW07345RG COPPER REAL 
10194 111 1/01 GW07345RG IRON REAL 
10194 1/11/01 GW07345RG LEAD REAL 
10194 1/11/01 GW07345RG LITHIUM REAL 
10194 1/11/01 GW07345RG MAGNESIUM REAL 
10194 1 111 1/01 GW07345RG MANGANESE REAL, 
10194 j 1/11/01 GW07345RG MERCURY REAL 
10194 1/11/01 GW07345RG MOLYBDENUM REAL 
10194 1/11/01 'GW07345RG NICKEL REAL 
101 94 111 1/01 IGW07345RG POTASSIUM REAL 
10194 , 1/11/01 IGW07345RG SELENIUM REAL 

TR1 ' 2.461 UG/Li U J1 2.46 1 50 Plume Extent 
TR1 195' UGlL J1 I 0.487 1 2000 Plume Extent 
TR1 0.212 UG/L U V1 0.212 1 4 Plume Extent 
TR1 0.451 UG/L B V1 0.361 1 5 Plume Extent 
TR1 76100 UG/L V1 8.19 1 Plume Extent 
TR1 I 0.697 UG/L U V1 0.697 1 100 Plume Extent 
TR1 0.669 UG/L U V1 0.669 1 2190 Plume Extent 
TR1 1.54 UG/L U V1 1.54 1 1300 Plume Extent 
TR1 2.37 UG/L U V1 2.37 1 Plume Extent 
TR1 2.25 UG/L U V1 2.25 1 15 Plume Extent 
TR1 6.94 UG/L B V1 0.003 1 730 Plume Extent 
TR1 9230 UG/L v1  4.55 1 Plume Extent 
TR1 0.477 UG/L ' U V1 0.477 1 1720 Plume Extent 
TR1 0.048 UG/L U J1 0.048 1 2 Plume Extent 
TR1 1.39 UG/L U I V1 ' 1.39 1 183 Plume Extent 
TR1 1.23 UG/L B J1 1.03 1 140 Plume Extent 

1 Plume Extent TR2 961 UG/L BE J1 0.496 
1 50 Plume Extent TRl 2.37 UG/L U V1 2.37 

-- 
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Location Sample Sample # 
Date 

\3 2- 

Tier II IMF. Well Class 
Lab Valid- Detect Dilu- 
Qual ation Limit tion 

Anal yte I QC Resultl Result Units 
Type Type 

A-13 

10294 i 2/15/01 IGW07346RG iSODlUM I REAL TR2 I 339000 UG/L E J1 I 15.7 21 i Boundary 
10294 2/15/01 GW07346RG !STRONTIUM ! REAL [ TR1 i 2440) UGlL 
10294 2/15/01 GW07346RG !THALLIUM REAL/ TR1 I 3.88 UG/L 

V1 0.16 1 219001Boundary 
U V1 3.88 1 2 Boundary 

, 2/15/01 GW07346RG /TIN REAL TR1 I 2.31 UG/Li U __.. 10294 V1 2.311 1 21900 Boundary 
10294 I 2/15/01 iGW07346RG ]URANIUM, TOTAL I REAL TR1 1 38.2 UGlL i B 1 V1 1 10.81 11  
10294 j 2/15/01 GW07346RG [VANADIUM 1 REAL TR1 1 0.638 UG/L; U j V l  0.6381 1 
10294 I 2/15/01 GW07346RG ZINC I REAL TR1 1 0.72 UGlL U I V1 0.72i 1 
10298 I 1/26/01 GW07374RG ALUMINUM 1 REAL TR1 I 7.57 UG/L U R1 7.571 1 
10298 ' 1/26/01 GW07374RG ANTIMONY REAL TR1 2.65 UG/L U ' R1 2.651 1 
10298 1/26/01 GW07374RG [ARSENIC REAL TR1 2.33 UG/L U V1 2.331 1 
10298 1/26/01 GW07374RG /BARIUM REAL TR1 148 UGlL J1 0.1621 1 

Bound a ry 
256 Boundary 

11000 Boundary 
36500 D&D 

6 D&D 
50 D&D 

2000 D&D 



.. 

Sample # Analyte QC Result Units I Dilu- Tier ,I 

10394 ! 2/20/01 lGW07347RG ISTRONTIUM REAL TR1 352 UGlLI V1 I 0.16 1 21900 
10394 i 2/20/01 GW07347RG /THALLIUM REAL TR1 3.881 UGlL U ~ V1 I 3.88 11 2 
10394 2/20/01 GW07347RG (TIN REAL TR1 2.31 UGlL U 1 V1 1 2.31, 1 21900 
10394 2/20/01 GW07347RG 1URANIUM.TOTAL 1 REAL TRl I 12.3 UGlL B I UJ1 I 10.8 1 
10394 2/20/01 IGW07347RG /VANADIUM REAL TR1 0.638 UGlL I U 1 V1 ' 0.638 11 256 
10394 2/20/01 GW07347RG ZINC REAL TR1 9.46 UG/L B '  V1 0.72 11 11000 
10398 11230 1 GW07375RG ALUM I NUM REAL TR1 7.57 UGlL U R 7.57 1 36500 
10398 1/25/01 GW07375RG ANTIMONY REAL TR1 , 2.65 UG/L U R1 2.65 1 6 
10398 , 1/25/01 GW07375RG ARSENIC REAL! TR1 2.33 UG/L U V1 2.33 1 50 

Detect Sample 
Date Type Type 

Location 

10398 1 1/25/01 GW07375RG BARIUM REAL1 TR1 1341 UGlL JI 0.1621 I/ 2000 

Appetidiu A: Groundwater Analytical Data - Metals First Quarter 2001 

IMP~Well 

Boundary 
Boundary 
Boundary 
Boundary 
Boundary 
Boundary 
D&D 
D&D 
D&D 
D&D 

10398 1 1/25/01 IGW07375RG BERYLLIUM REAL1 TR1 1 0.158 UGlL' U V1 ~ 0.158 11 41D&D 
10398 I 1/25/01 GW07375RG CADMIUM I REAL! TR1 ' 4.93 UG/L i V1 1 '  5 D&D , 0.272 
10398 I 1/25/01 GW07375RG 
10398 I 1/25/01 GW07375RG 
10398 / 1/25/01 GW07375RG 
10398 I 1/25/01 GW07375RG 

CALCIUM REAL1 TR1 159000 UGlL) I V1 5 1 D&D 
CHROMIUM REAL1 TR1 0.582 UG/L I U J1 I 0.582 1 100 D&D 
COBALT REAL TR1 0.419 UGlLI U V1 I 0.419 1 2190 D&D 
COPPER 'REAL TR1 10.8 UG/L I V1 0.587 1 1300 DBD 

10398 1 1/25/01 GW07375RG llRON REAL TR1 3.27 
10398 1/25/01 GW07375RG LEAD REAL TR1 1.47 
10398 1/25/01 GW07375RG LITHIUM REAL TR1 [ 2.35 
10398 1/25/01 GW07375RG MAGNESIUM REAL TR1 18600 
10398 1/25/01 GW07375RG MANGANESE REAL TR1 2.23 
10398 1/25/01 ,GW07375RG MERCURY REAL TR1 0.057 
10398 , 1/25/01 GW07375RG MOLYBDENUM REAL TR1 60.4 
10398 j 1/25/01 'GW07375RG NICKEL REAL TR1 , 1.7 

UG/L I U V1 3.27 1 D&D 
UG/L U J1 1.47 1 15DBD 
UG/L BE J1 0.003 1 730 D&D 
UGlL V1 3.63 1 DBD 
UG/L B UJ1 0.338 1 1720 D&D 
UG/L U R1 0.057 1 2 D&D 
UGlL V1 1.28 1 183 D&D 
UGlL B J1 0.8151 1 140 D&D 

10398 ' 1/25/01 GW07375RG POTASSIUM REAL1 TR1 8781 UG/L B V1 6.52' 1 
10398 1/25/01 GW07375RG SELENIUM REAL TR1 2.93, UG/L U V1 2.93 1 50 

1 183 1/25/01 GW07375RG SILVER REAL TR1 0.871 UG/L U R1 0.871 10398 

D&D 
D&D 
DBD 

10398 1/25/01 GW07375RG SODIUM REAL TR1 52200 UG/L v1 7.85 1 
10398 1/25/01 GW07375RG STRONTIUM REAL TR1 585 UG/L V1 0.16 1 
10398 1,/25/01 GW07375RG THALLIUM REAL TR1 3.88 UG/L U R1 3.88 1 
10398 1/25/01 GW07375RG TIN REAL TR1 2.31 UGlL U V1 2.31 1 
10398 1/25/01 GW07375RG !URANIUM, TOTAL REAL TR1 21.2 UG/L B J1 10.8 1 
10398 i 1/25/01 IGW07375RG VANADIUM REAL, TR1 0.872 UG/L I B , V1 0.638 1 

1 1/25/01 ,GW07375RG ZINC REAL TR1 45.5, UG/L ! J1 , 0.72 1 10398 
10498 / 1/25/01 GW07376RG iALUMlNUM I REAL TR1 7.571 UGlL 1 U R1 I 7.57 1 
10498 i 1/25/01 GW07376RG 'ANTIMONY REAL' TR1 I 2.65 UG/L U R1 I 2.65 11 

__ 

I D&D 
219001D8D 

2 I D&D 
219001D&D 

DBD 
256 D&D 

11000 D&D 
36500 D&D 

6 D&D 
10498 1/25/01 GW07376RG ARSENIC REAL ! TRl 2.55 UG/L B 
10498 1/25/01 GW07376RG BARIUM REAL TR1 165 UGlL 
10498 1/25/01 GW07376RG (BERYLLIUM REAL TR1 0.158 UG/L U 
10498 1/25/01 GW07376RG CADMIUM REAL TR1 5.31 UG/L 
10498 1/25/01 GW07376RG CALCIUM REAL TR1 97900 UG/L 
10498 1/25/01 IGW07376RG CHROMIUM REAL TR1 0.987 UG/L B 
10498 1/25/01 GW07376RG COBALT REAL TR1 0.419 UG/L U 
10498 1/25/01 GW07376RG COPPER REAL TR1 2.86 UG/L B 
10498 1/25/01 GW07376RG IRON , REAL TR1 8.13 UG/L I B 
10498 , 1/25/01 GW07376RG LEAD REAL TR1 1.47 UG/L U 
10498 I 1/25/01 GW07376RG LITHIUM REAL TR1 1.14 UG/L BE j 

R1 2.33 1 50 D&D 
J1 0.162 1 2000 D&D 
V1 0.158 1 4 D&D 
V1 0.272 11 5 D&D 
v 1  5 1 D&D 
J1 0.582 1 100 D&D 
V1 0.419 1 2190 D&D 
UJ1 0.587 1 1300 DBD 
UJ1 3.27 1 D&D 
J1 I 1.47 1 15 D&D 
J1 0.003 1 730 D&D 

10498 1/25/01 GW07376RG MAGNESIUM ' REAL TR1 1 14500 UGlL ! V1 3.63 
10498 1/25/01 GW07376RG MANGANESE REAL TR1 1 2.63 UG/L B V1 0.338 
10498 1/25/01 GW07376RG MERCURY REAL TR1 I 0.057 UGlL U R1 0.0571 
10498 / 1/25/01 GW07376RG MOLYBDENUM REAL TR1 10.2 UG/L B I J1 1.28 
10498 1 1/25/01 IGW07376RG NICKEL REAL TR1 0.815 UG/L U J l  0.815 
10498 I 1/25/01 GW07376RG POTASSIUM REAL TR1 4690 UGlL B V1 6.52 
10498 i 1/25/01 GW07376RG SELENIUM REAL TR1 3.11 UGlL J1 2.93 
10498 1 1/25/01 'GW07376RG SILVER REAL TR1 0.871 UGlL U R1 0.871 
10498 1 1/25/01 GW07376RG ISODIUM REAL TR1 1150001 UGlL V1 7.85 
10498 I 1/25/01 GW07376RG ISTRONTIUM REAL TR1 ! 4461 UG/L , V1 0.16 

1' D&D 
1 1720 DBD 
1 2 D&D 
1 183 DBD 
1 140 D&D 
1 DBD 
1 50 D&D 
11 183 D&D 
11 D&D 
11 21900 D&D 
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10598 1 1/25/01 iGW07377RG \SELENIUM 
10598 i 1/25/01 I GW07377RG 1 SILVER 
10598 1/25/01 lGW07377RG SODIUM 
10598 1/25/01 iGW07377RG STRONTIUM 
10598 1/25/01 1 GW07377RG THALLIUM 

REAL/ TR1 2.93 UG/L U V1 2.93 1 50 D&D 
REAL ' TR1 0.871 UG/L U V1 0.871 1 183 D&D 
REAL TR2 3300000 UG/L E J1 157 20 D&D 
REAL TR1 3040 UGlL V1 0.16 1 21900 D&D 
REAL TR1 11.4 UG/L 1 V1 3.88 1 2 D&D 

A-15 \4 
10598 1 1/25/01 IGW07377RG ITIN I REAL1 TR1 I 2.311 UGlL I U 1 V I  i 2.311 1 

I Q Z M I  Appendix4detals.xla 

219001DBD 
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Sample Sample # Analyte I QC Rerultl Result I Units 

10598 . 1/25/01 GW07377RG URANIUM, TOTAL I REAL TR1 I 10.8) UGlL 

10598 1/25/01 GW07377RG ZINC REAL TR1 352 UGlL 
10692 , 1/10/01 GW07348RG ALUMINUM REAL1 TR1 7.6 UGlL 
10692 I 1/10/01 GW07348RG ANTIMONY REAL ' TR1 2.24 UGlL 
10692 1/10/01 GW07348RG ARSENIC REAL TR1 2.46 UGlL 
10692 1/10/01 GW07348RG BARIUM I REAL TR1 53.4 UG/L 
10692 1/10/01 GW07348RG BERYLLIUM 1 REAL TR1 0.21 UGlL 
10692 1/10/01 GW07348RG CADMIUM I REAL TR1 0.36 UGlL 
10692 1/10/01 GW07348RG CALCIUM 1 REAL TR1 1910001 UGlL 
10692 1/10/01 GW07348RG CHROMIUM 1 REAL TR1 0.71 UGlL 
1 10692 COBALT I REAL TR1 0.67 UGlL 
10692 ' 1/10/01 GW07348RG COPPER REAL TR1 3.41 UGlL 

1/10/01 GW07348RG IRON REAL TR1 8.52 UGlL 10692 
10692 1/10/01 GW07348RG LEAD REAL TR1 2.25 UGlL 

1/10/01 GW07348RG /LITHIUM REAL TR1 49.5 UGlL 10692 
10692 [ 1/10/01 GW07348RG [MAGNESIUM REAL TR1 60300 UGlL 
10692 I 1/10/01 GW07348RG MANGANESE REAL TR1 22 UGlL 
10692 i 1/10/01 GW07348RG MERCURY REAL TR1 0.048 UGlL 
10692 1/10/01 GW07348RG MOLYBDENUM , REAL TR1 2.88 UGlL 
10692 1110101 GW07348RG NICKEL REAL TR1 1.59 UGlL 

1/10/01 GW07348RG POTASSIUM REAL TR2 2590 UGlL 10692 
10692 1/10/01 GW07348RG ISELENIUM REAL TR2 9.64 UG/L 
10692 1/10/01 GW07348RG SILVER REAL TR1 0.62 UGlL 

REAL1 TR3 239000 UGlL 10692 1/10/01 GW07348RG SODIUM 
10692 1/10/01 GW07348RG STRONTIUM REAL TR1 1750 UGlL 
10692 1/10/01 GW07348RG THALLIUM REAL TR1 3.26 UGlL 
10692 1/10/01 GW07348RG lTlN REAL TR1 2.38 UG/L 

25.7 UGlL 10692 1/10/01 GW07348RG URANIUM, TOTAL REAL TRl 
10692 1110101 GW07348RG VANADIUM REAL TRl 0.46 UGlL 
10692 1/10/01 GW07348RG ZINC REAL TR1 11.1 UG/L 
10992 1/26/01 GW07349RG ALUMINUM REAL TR1 9.35 UGlL 

I 1/26/01 GW07349RG ANTIMONY REAL TR1 2.65, UGlL 10992 
10992 1/26/01 GW07349RG ARSENIC 1 REAL TR1 2.33 UG/L 
10992 1/26/01 GW07349RG BARIUM REAL! TR1 ' 60.9 UGlL 
10992 1 1/26/01 GW07349RG ,BERYLLIUM REAL TR1 0.158 UGlL 
10992 i 1/26/01 GW07349RG CADMIUM REAL TR1 0.518, UG/L 
10992 1/26/01 GW07349RG CALCIUM REAL TR1 I 92100 UGlL 
10992 1/26/01 GW07349RG CHROMIUM REAL TR l  0.582 UGlL 
10992 1/26/01 GW07349RG COBALT REAL TR1 0.419 UG/L 
I0992 1/26/01 GW07349RG COPPER REAL TR1 1.5 UG/L 
I0992 1/26/01 GW07349RG IRON REAL TR1 175 UGlL 
I0992 1/26/01 GW07349RG LEAD. REAL TR1 1.47 UG/L 
I0992 1/26/01 1GW07349RG (LITHIUM REAL1 TR1 ! 63.21 UGlL 
I0992 1 1/26/01 GW07349RG (MAGNESIUM REAL TR1 I 317001 UGlL 
I0992 1/26/01 GW07349RG /MANGANESE REAL TR1 1 0.5121 UGlL 
I0992 1/26/01 GW07349RG [MERCURY ! REAL ' TR1 0.0571 UGlL 
I0992 I 1/26/01 GW07349RG !MOLYBDENUM REAL TR1 2.881 UG/L; 
I0992 1/26/01 GW07349RG INlCKEL REAL TR1 I 1.57 UGlLI 
I0992 1/26/01 GW07349RG 1 POTASSIUM REAL TR1 2100 UG/LI 

Date Type Type 
Location 

10598 1/25/01 GW07377RG IVANADIUM I REAL TR1 0.6681 UG~L 

~ 

Lab Valid- Detect Dilu- 
Qual ation Limit l ion Tier II IMP~Well 

U V1 i 10.81 11 D&D 

V1 1 0.721 11 11000 D&D 
B v i  I 0.6381 1)  256 D&D 

1 36500 Perf Monitoring U V1 1 7.61 
U V1 2.241 1 61 Perf Monitoring 
U J1 2.461 1 50 Perf Monitoring 
B J1 0.49) 1 2000 PerfMonitoring 
U V1 0.21 1 4 Perf Monitoring 

5lPerf Monitoring U V1 I 0.36 1 
V i  8.19 1 Perf Monitoring 

U V1 0.7 1 100 Perf Monitoring 
U V i  0.67 1 2190 Perf Monitoring 

UJ1 1.541 1 1300 PerfMonitoring 
B UJ1 2.37 1 Perf Monitoring 
U V1 1 2.25 1 15 Perf Monitoring 
B J1 0.003 1 730 Perf Monitoring 

v1  4.55 1 '  Perf Monitoring 
V1 0.48 1 1720 PerfMonitoring 

U R1 0.048 1 2 Perf Monitoring 
B UJl 1.39 1 183 PerfMonitoring 
B UJl  1.03 1 140 Perf Monitoring 
B , V1 0.5 1 Perf Monitoring 

1 R1 2.37 1 50 Perf Monitoring 
U V1 0.62 1 183 Perf Monitoring 
E V i  , 21.2 2 Perf Monitoring 

v1  0.21 1 21900 Perf Monitoring 
U R1 3.26 1 2 Perf Monitoring 
U V1 1 2.38 1 21900 Perf Monitoring 
B J1 0.72 1 Perf Monitoring 
U V1 0.46 1 256 PerfMonitoring 
B V1 0.5 1 11000 Perf Monitoring 
B R1 7.57. 1 36500 Perf Monitoring 
U R1 2.65 1 6 Perf Monitoring 
U V1 2.33 1 50 Perf Monitoring 
B J1 0.1621 1 2000 PerfMonitoring 
U V1 0.158 1 4 Perf Monitoring 
B ' UJ1 0.272 1 5 Perf Monitoring 

v 1  5 1 Perf Monitoring 
U J1 0.582 1 100 Perf Monitoring 
U V1 0.419 1 2190 Perf Monitoring 
B UJl  0.587 11 1300 PerfMonitoring 

V1 3.27 1 Perf Monitoring 
U J1 1.47 1 15 Perf Monitoring 

BE J1 0.003 1 730 Perf Monitoring 
V1 3.63 1 Perf Monitoring 

B UJ1 0.338 1 1720 PerfMonitoring 
U R1 f 0.057 1 2 Perf Monitoring 
B 1 J1 1.281 1; 183 PerfMonitoring 
B J1 0.8151 1 140 PerfMonitoring 
B V1 6.521 1 Perf Monitoring 

~~~~~~ ~~~ ~~ 

A-16 

IO992 1/26/01 IGW07349RG /SELENIUM REAL TR1 408 UGlL I V1 ' 2.931 1 50 
I0992 I 1/26/01 GW07349RG SILVER REAL TR1 0.871 UG/L 1 U R1 0.871 1 183 
I0992 1/26/01 GW07349RG SODIUM REAL TR1 109000 UGlL V1 7.85 1 
I0992 1/26/01 GW07349RG STRONTIUM REAL TR1 997 UGlL V1 0.16 1 21900 
I0992 1/26/01 GW07349RG THALLIUM REAL TR1 3.88 UGlL U R1 3.88 1 2 
I0992 1/26/01 GW07349RG TIN REAL TR1 2.31, UGlL U V1 2.31 1 21900 
I0992 1/26/01 (GW07349RG URANIUM, TOTAL I REAL I TR1 30.41 UGlL B J1 I 10.8 1 

Perf Monitoring 
PerfMonitoring 
Perf Monitoring 
PerfMonitoring 
Perf Monitoring 
Perf Monitoring 
Perf Monitoring 



I 

12691 1 1/15/01 
12691 1/15/01 
12691 1/15/01 
12691 1/15/01 
12691 1/15/01 
12691 1/15/01 
12691 1/15/01 
12691 1/15/01 
12691 1/15/01 
12691 1/15/01 
12691 1/15/01 
12691 1/15/01 
12691 1/15/01 
12691 I 1/15/01 
12691 I 1/15/01 
12691 I 1/15/01 

Appendix A: Groundwater Analytical Data - Metals 

GW07352RG BERYLLIUM I DUP TR1 0.212 UG/L U V 0.212 1 4 Perf Monitoring 
GW07351RG CADMIUM I REAL TR1 0.361 UG/L U V 0.361 1 5 Perf Monitoring 
GW07352RG CADMIUM ! DUP TR1 0.3611 UG/L U V 0.361 1 5 Perf Monitoring 
GW07351RG CALCIUM REAL TR1 165000 UGlL V 8.19 1 Perf Monitoring 
GW07352RG CALCIUM DUP TR1 165000 UG/L v 8.19 1 Perf Monitoring 
GW07351RG CHROMIUM REAL TR1 0.697 UG/L U V 0.697 1 I 100 Perf Monitoring 
GW07352RG CHROMIUM DUP TR1 0.697 UGlL U V 0.697 1 100 Perf Monitoring 
GW07351 RG COBALT REAL TR1 0.669 UG/L U V 0.669 1 2190 PerfMonitoring 
GW07352RG COBALT DUP TR1 0.669 UG/L U V 0.669 1 2190 Perf Monitoring 
GW07351RG COPPER REAL TR1 1.54 UG/L U V 1.54 1 1300 Perf Monitoring 
GW07352RG COPPER DUP TR1 1.54 UGlL U V 1.54 1 1300 Perf Monitoring 
GW07351RG 'IRON REAL TR1 11 UG/L B UJ 2.37 1 Perf Monitoring 
GW07352RG IRON ~ DUP TR1 15.8 UGlL B UJ 2.37 1 Perf Monitoring 
GW07351RG LEAD REAL' TR1 2.25 UG/L U V I 2.25 1 15 Perf Monitoring 
GW07352RG LEAD DUP ' TR1 2.25 UGlL U V 2.251 11 15 PerfMonitoring 
GW07351RG ,LITHIUM REAL TR1 ' 9.98 UG/L B V 0.003 1 730 Perf Monitoring 

First Quarter 2001 

12691 I 1/15/01 IGW07352RG 'LITHIUM DUP TR1 1 9.691 UG/Lj B 1 V 0.003 1 730 Perf Monitoring 

A-17 . -  

12691 I 1/15/01 IGW07351RG /MAGNESIUM REAL TR3 j 125001 UGlL I I v 4.55 1 Perf Monitoring 



Appendix A: Groundwater Analytical Data - Metals 
~~ 

Lab Valid- Detect Dilu- 
Location Date Sample # Analyte I Type QC 1 Result( Type Result 1 Units1 Qual ation Limit tion 

Tier II ,lhnrr Well Class Sample 

12691 ! 1/15/011GW07352RG MAGNESIUM ! DUP TR3 I 124001 UGlL I v 4.55 1 Perf Monitoring' ' 1/15/01 iGW07351RG MANGANESE ! REAL 1 TR1 0.7831 UG/L B V 0.477 1 1720 Perf Monitoring 12691 
12691 1/15/01/GW07352RG MANGANESE I DUP TR1 0.477 UG/L U V 0.4771 1 1720 Perf Monitoring 
12691 1/15/01 1GW07351RG MERCURY REAL/ TR1 0.048 UG/L U V I 0.048 1 2IPet-f Monitoring 
12691 1/15/01 1GW07352RG IMERCURY DUP I TR1 I 0.048 UGlL) U V ' 0.048 11 2'PerfMonitoring 
12691 1/15/01 GW07351RG MOLYBDENUM REAL TR1 1.39 UGlL I U V 1.39 1 183 Perf Monitoring 
12691 1/15/01 GW07352RG MOLYBDENUM DUP TR1 1.39 UG/L U V 1.391 1 183 PerfMonitoring 
12691 1/15/01 GW07351RG NICKEL REAL TR1 1.03 UG/L U J 1.03 I 1 140 Perf Monitoring 
12691 I 1/15/01 iGW07352RG NICKEL DUP TR1 I 1.03 UG/L U J 1.031 1 140 Perf Monitoring 

12691 1/15/01fGW07351RG POTASSIUM I REAL TR2 j 1210 UGlL 1 BE J 0.4961 1 I Perf Monitoring 
12691 1/15/01~GW07352RG lPOTASSlUM I DUP TR2 j 1220 UG/L BE J 0.4961 1 Perf Monitoring 
12691 , 1/15/01 iGW07351RG /SELENIUM 'REAL TR1 I 2.37j UG/L! U V 2.371 1 50 Perf Monitoring 
12691 1/15/01 iGW07352RG (SELENIUM DUP TR1 2.371 UG/L i U V i 2.37 1 50 Perf Monitoring 
12691 1/15/01 iGW07351RG [SILVER REAL TR1 I 0.6181 UG/LI U V 1 0.618 1 183 Perf Monitoring 
12691 1/15/01 (GW07352RG SILVER DUP TR1 0.6181 UG/L I U V 1 0.618 1 183 Perf Monitoring 
12691 1/15/01 IGW07351RG SODIUM REAL TR1 16400 UGlLI V I 10.6 1 Perf Monitoring 
12691 1/15/01 GW07352RG ISODIUM DUP TR1 16400 UGlL V 10.61 1 Perf Monitoring 
12691 1/15/01 GW07351RG /STRONTIUM REAL TR1 456 UG/L V 0.205 1 21900 Perf Monitoring 
12691 1/15/01 GW07352RG /STRONTIUM DUP TR1 4591 UGlL V 0.205 1 21900 Perf Monitoring 
12691 1/15/01 GW07351RG THALLIUM REAL TR1 5.541 UGlL R 3.26 1 2 Perf Monitoring 
12691 1/15/01 GW07352RG THALLIUM DUP TR1 5.791 UGlL R 3.26 1 2 Perf Monitoring 
12691 1/15/01 GW07351RG TIN REAL, TR1 3.02 UGlL, B UJ 2.38 1 21900 Perf Monitoring 
12691 1/15/01 IGW07352RG TIN DUP TR1 2.38 UG/L U V 2.38 1 21900 Perf Monitoring 
12691 1 1/15/01 GW07351RG URANIUM, TOTAL REAL TR1 30.1 UG/L B UJ 0.723 1 IPerf Monitoring 
12691 , 1/15/01 GW07352RG IURANIUM. TOTAL DUP TR1 29.41 UG/L B UJ 0.723 1 Perf Monitoring 
12691 ' 1/15/01 GW07351RG IVANADIUM REAL TR1 1.54 UG/L B V 0.455 1 256 Perf Monitoring 
12691 1/15/01 GW07352RG IVANADIUM DUP TR1 1.45 UG/L B V 0.455 1 256 Perf Monitoring 
12691 1/15/01 GW07351RG /ZINC REAL TR1 14.5 UG/L B UJ 0.504 1 11000 Perf Monitoring 
12691 1/15/01 GW07352RG ZINC DUP TR1 14.6 UG/L B UJ 0.504 1 11000 Perf Monitoring 
12691 1/15/01 GW07353RG ALUMINUM RNS TR1 12.2 UG/L B V 7.6 1 36500 Perf Monitoring 
12691 1/15/01 IGW07353RG ANTIMONY RNS TR1 4.03 UG/L R 2.24 1 6 Perf Monitoring 
12691 1/15/01 GW07353RG ARSENIC RNS TRl  2.46 UG/L U J 2.46 1 50 Perf Monitoring 
12691 1/15/01 GW07353RG BARIUM RNS TR1 0.934, UG/L B UJ I 0.487 1 2000 Perf Monitoring 
12691 1/15/01 GW07353RG /BERYLLIUM RNS TRl  0.212 UG/L U V 1 0.212 1 4 Perf Monitoring 
12691 1/15/01 IGW07353RG [CADMIUM I RNS TR1 , 0.361 UG/L U V 1 0.361 1 5 Perf Monitoring 
12691 1/15/01 GW07353RG /CALCIUM RNS TR1 104 UG/L B V 1 8.19 1 Perf Monitoring 
12691 1/15/01 GW07353RG IC'HROMIUM RNS TR1 0.697 UG/L U V 0.697 1 100 Perf Monitoring 
12691 1/15/01 GW07353RG /COBALT RNS TRl  0.669 UGlL U V 0.669 1 2190 PerfMonitoring 
12691 1/15/01 GW07353RG COPPER RNS TR1 1.54 UG/L U V 1.54 11 1300 Perf Monitoring 
12691 1/15/01 GW07353RG IRON RNS TR1 19.9 UG/L B UJ 2.37 1 Perf Monitoring 
12691 1/15/01 GW07353RG LEAD RNS TRl  2.25 UG/L U V 2.25 1 15 Perf Monitoring 
12691 1/15/01 GW07353RG LITHIUM RNS TR1 0.219 UG/L B UJ 0.003 1 730 Perf Monitoring 
12691 1/15/01 GW07353RG MAGNESIUM RNS TR3 20.7 UG/L B UJ 4.55, 1 Perf Monitoring 
12691 1/15/01 GW07353RG MANGANESE RNS TR1 2.53 UG/L B V 0.477 1 1720 Perf Monitoring 
12691 1/15/01 (GW07353RG MERCURY RNS TR1 0.048 UG/L U V 0.048 1 2 Perf Monitoring 
12691 1/15/01 GW07353RG MOLYBDENUM RNS TR1 1.39 UG/L U V 1.39 1 183 Perf Monitoring 
12691 1/15/01 GW07353RG NICKEL RNS TR1 1.03 UG/L U J 1.03 1 140 Perf Monitoring 
12691 : 1/15/01 GW07353RG POTASSIUM RNS TR2 32.3 UG/L BE UJ / 0.496 1 Perf Monitoring 
12691 i 1/15/01 GW07353RG 'SELENIUM I RNS,  TR1 1 2.37 UG/L U 1 V ' 2.37 1 50 Perf Monitoring 
12691 I 1/15/01 IGW07353RG SILVER I RNS i TR1 1 0.618 UG/L U V 0.618 1 183 Perf Monitoring 
12691 1/15/01 IGW07353RG SODIUM 1 RNS TR2 34.5 UG/L B UJ 10.6 11 Perf Monitoring 
12691 1/15/01 GW07353RG ISTRONTIUM I RNS TR1 0.496 UG/L B V 0.205 1 21900 Perf Monitoring 
12691 1/15/01 GW07353RG THALLIUM RNS TR1 3.26 UG/L U V 3.26 1 2 Perf Monitoring 
12691 1/15/01 GW07353RG TIN RNS TR1 2.38 UG/L U V 2.38 1 21900 Perf Monitoring 
12691 1/15/01 GW07353RG URANIUM, TOTAL RNS TRl  19.6 UG/L B UJ 0.723 1 Perf Monitoring 
12691 1/15/01 GW07353RG VANADIUM RNS TR1 0.455 UG/L U V 0.455 1 256 Perf Monitoring 
12691 1/15/01 (GW07353RG ZINC RNS TR1 6.381 UG/L B UJ 0.504 1 11000 Perf Monitoring 

____ -.__I 

- ~ -  
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Tier II IMP Well Class 
Lab Valid- Detect Dilu- 

Date Sample # Analyte I Type QC ResuItl Type Result Units Qual ation Limit tion 

40099 2/26/01 IGW07413RG NICKEL I REAL TR1 I 1.1 UGlL B I V1 I 0.281 1 140 D&D 
40099 2/26/01 (GW07413RG NICKEL REAL TR2 I 0.9658 UGlL B 1 0.281 1 140 D&D 
40099 I 2/26/01 (GW07413RG IPOTASSIUM REAL TR1 1 1490 UGlL B J1 5.21 1 D&D 
40099 1 2/26/01 IGW07413RG /POTASSIUM REAL TR2 1487.26721 UGlL B 1 5.2 1 D&D 
40099 ' 2/26/01 lGW07413RG (SELENIUM REAL TR1 111 UGlL I B V1 1 0.78 11 50 D&D 
40099 2/26/01 GW07413RG SELENIUM REAL TR2 0.775 UGlL 1 I 0.78 11 50 D&D 
40099 2/26/01 GW07413RG SILVER REAL TR1 I 0.15 UGlL U , V1 0.15 11 183 D&D 
40099 2/26/01 GW07413RG SILVER- REAL TR2 0.15 UGlL U , 1 0.15 11 183 D&D 
40099 2/26/01 GW07413RG SODIUM REAL TR1 21500 UGlL V1 0.65 11 D&D 
40099 2/26/01 REAL TR2 21369.801 UG/L 1 0.65 1 I D&D 
40099 2/26/01 GW07413RG STRONTIUM REAL TR1 525 UGlL V1 0.02 11 21900 D&D 
40099 , 2/26/01 GW07413RG STRONTIUM REAL ~ TR2 523.7675 UGlL I 1 I 0.02 1 21900 D&D 
40099 1 2/26/01 GW07413RG THALLIUM REAL TR1 0.75 UGlL U V1 0.75 1 2 D&D 
40099 I 2/26/01 lGW07413RG THALLIUM REAL TR2 075 UGlL U 1 0.75 1 2 D&D 
40099 1 2/26/01 GW07413RG TIN REAL TR1 0.58 UGlL U V1 0.58 1 21900 D&D 
40099 I 2/26/01 GW07413RG lTlN REAL TR2 I 0.575 UGlL U 1 0.575 1 21900 D&D 
40099 1 2/26/01 GW07413RG /VANADIUM 1 REAL1 TR1 I 0.41 UGlL B V1 0.15 1 256 D&D 
40099 I 2/26/01 GW07413RG /VANADIUM REAL/ TR2 I 0.431 UGlL B 1 0.15 1 256 D&D 

- 40099 I 2/26/01 1GW07413RG ZINC REAL TR2 4.656 UG/L B I 1 0.12 1 11000 D&D 
40199 2/26/01 (GW07414RG ALUMINUM REAL TR1 , 14.9 UGlL B V1 3.1 1 36500 D&D 
401 99 2/26/01 1GW07414RG ANTIMONY REAL TR1 0.71 UGlL B V1 0.42 1 6 D&D 
401 99 2/26/01 IGW07414RG ARSENIC REAL TR1 0.8 UG/L U V1 0.8 1 50D&D 

Sample 
Location 

----___________________ 

40099 I 2/26/01 iGW07413RG /ZINC REAL TR1 4.8 UG/Ll B V1 0.121 1 11000 D&D 

1 

40299 
40299 
40299 
40299 
40299 
40299 

2/28/01 GW07415RG ANTIMONY REAL TR1 I 0.42 UG/L U V1 0.42 1 6 D&D 
2/28/01 GW07415RG ARSENIC REAL TR1 0.8 UG/L U V1 0.8 1 50 D&D 
2/28/01 GW07415RG BARIUM REAL TR1 183 UG/L V1 0.05 1 2000 D&D 
2/28/01 GW07415RG BERYLLIUM REAL TRl 0.02 UGlL U V1 0.02 1 4 D&D 
2/28/01 GW07415RG CADMIUM REAL TR1 0.16 UGlL B V1 0.08 1 5 D&D 
2/28/01 GW07415RG iCALClUM REAL TR1 101000 UGlL v 1  2.8 1 D&D 

40299 1 2/28/01 GW07415RG CHROMIUM REAL! TR1 0.18 UGlL B , J1 0.18 11 100 D&D 
40299 I 2/28/01 iGW07415RG (COBALT 1 REAL TR1 I 0.28 
40299 j 2/28/01 IGW07415RG [COPPER I REAL TR1 I 1.5, 
__-- UGlL B I V1 , 0.18 11 2190 D&D 

UGlL B 1 V1 1 0.15 1 I 1300 D&D 
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40499 2/28/01 IGW07417RG [MAGNESIUM I REAL TR1 11500 UG/L v1 1.51 1 D&D 
40499 2/28/01 GW07417RG I MANGANESE REAL TR1 1.9 UG/L B V1 0.05 1 1720 D&D 
40499 ! 2/28/01 GW07417RG !MERCURY REAL TR1 0.1 UG/L U V I  0.1 1 2 D&D 
40499 2/28/01 I GW07417RG MOLYBDENUM REAL TR1 1.8 UG/L B V1 0.25 1 183 D&D 
40499 2/28/01 GW07417RG INlCKEL REAL TR1 1 UG/L B V1 0.28 11  140 D&D 

1 2/28/01 GW07417RG (POTASSIUM I REAL! TR1 I 1220, UGlL' B I J1 I 5.2 11 D&D 
j REAL[ TR1 1.31 UG/L B i V1 I 0.78 I[ 50 D&D 

40499 
j 2/28/01 IGW07417RG !SELENIUM 

40499 ' 2/28/01 iGW07417RG ;SILVER [ REAL TR1 0.151 UG/L U 1 V1 i 0.15 11 183 D&D 
40499 

40499 3 - 2 / 2 8 / 0 1  iGW07417RG 'SODIUM REAL TR1 23700 UG/L V1 I 0.65 1!  D&D 
40499 2/28/01 GW07417RG STRONTIUM REAL TR1 355 UG/L ' v1  ' 0.02 1 /  21900 D&D 
40499 2/28/01 GW07417RG THALLIUM REAL TR1 0.75 UGlL U V1 0.75 1 /  2 D&D 
40499 2/28/01 GW07417RG TIN REAL TR1 0.58 UG/L U V1 0.58 11 21900 D&D 
40499 ' 2/28/01 GW07417RG VANADIUM REAL TR1 0.66 UG/L B V1 j 0.15 11 2561D&D 

- 
. _- 

AOAQQ i 2/28/01 GW07417RG ZINC REAL1 TR1 4.4 UG/L B V1 I 0.12 I/ IIOOOID&D 

%:le I Sample# I Analyte I 

14nR7- 1 2/20/01 IGW07378RG (ALUMINUM I REAL1 TR1 I 7.571 UG/L I U 1 V1 I 7.571 11 365001RCRA I 
lAi-187 I 2/20/01 IGW07378RG /ANTIMONY 1 REAL1 TR1 1 2.651 UG/L I U I V1 i 2.651 11 GIRCRA I 
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i 
I 

I 

8 

i 

i 41299 1 2/26/01 IGW07429RG /COPPER 1.31 UGlLI B , V1 j 0.151 11 13001D&D 
41299 I 2/26/01 (GW07418RG IlRON I REAL1 TR1 I 13.51 UGlLI B V1 1 4.4 I 11 1 D&D 
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41299 
41299 
41299 

First Quarter 2001 

2/26/01 GW07430RG SODIUM RNS TRI 121 UG/L B V1 0.65 1 D8D 
2/26/01 GW07430RG STRONTIUM RNS TR1 0.39 UGlL B V1 0.02 1 21900 DBD 
2/26/01 GW07430RG THALLIUM RNS TR1 0.75 UGR U V1 0.75 1 2 D8D 

d 

I 
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61 86 1/9/01 
6186 1/9/01 
61 86 1/9/01 
6186 1/9/01 
6286 I 1/8/01 

a 

GW07339RG TIN REAL TR1 2.38 UG/L U V1 2.38 1 21900 Plume Extent 
GW07339RG URANIUM, TOTAL REAL TR1 0.72 UG/L U J1 0.72 1 Plume Extent 
GW07339RG VANADIUM REAL TR1 0.46 UG/L U V1 0.46 1 256 Plume Extent 
GW07339RG ZINC REAL TR1 13.3 UG/L 0 V i  0.5 1 11000 Plume Extent 
GW07340RG ALUMINUM REAL TR1 7.6 UGlL U V1 7.6 1 36500 Plume Definition 

1 
6286 1 1/8/01 iGW07340RG /ANTIMONY I REAL TR1 i 2.24 UG/L ' U 
6286 I 1/8/01 IGW07340RG IARSENIC I REAL TR1 I 2.46 UGlLI U 

V1 2.241 1 6 Plume Definition 
J1 2.461 1 50 Plume Definition 
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Detect Dilu- 
Tier II IMq Well Class 

6286 1/8/01 IGW07340RG IBARlUM 1 REAL1 TR1 I 62.51 UG/L B 1 J1 I 0.491 1 20001Plume Definition 
6286 I 1/8/01 IGW07340RG [BERYLLIUM j REAL ! TR1 / 0.211 UG~L u I v i  I 0.21 1 4IPlume Definition 

I 1/8/01 (GW07340RG ;CADMIUM 1 REAL1 TR1 0.531 UG/L B V1 0.36 11 5lPlume Definition 6286 
6286 ' 1/8/01 IGW07340RG [CALCIUM I REAL i TR1 52500 UG/L v 1  8.19 11 1Plume Definition 

1 100 Plume Definition 6286 1/8/01 iGW07340RG 'CHROMIUM 1 REAL1 TR1 21.2 UG/L , v 1  0.7 
1/8/01 ,GWOEG~F~EGALT 1 REAL1 TR1 0.67 UG/L U , V1 , 0.67 1 2190 Plume Definition 6286 

6286 1/8/01 GW07340RG [COPPER 1 REAL1 TRl 1.671 UG/L B UJ1 1.54 1 1300 Plume Definition 
6286 1/8/01 GW07340RG [IRON REAL TR1 2.37 UG/L U V1 2.37 1 Plume Definition 
6286 1/8/01 GW07340RG ILEAD REAL TR1 2.25 UG/L U V1 I 2.25 1 15IPlume Definition 
6286 1/8/01 GW07340RG LITHIUM REAL TRl 82.6 UGlL B J1 I 0.003 1 730 Plume Definition 
6286 1/8/01 GW07340RG MAGNESIUM I REAL TR1 17400 UG/L v 1  1 4.55 1 Plume Definition 
6286 [ 1/8/01 GW07340RG MANGANESE REAL! TR1 0.48 UG/L U 1 V1 I 0.48 1 1720 Plume Definition 

2 Plume Definition 
6286 ! 1/8/01 GW07340RG MOLYBDENUM REAL TR1 6.99 UG/L B UJ1 I 1.39 1 183 Plume Definition 

1 1/8/01 GW07340RG NICKEL I REAL TR1 2.86 UG/L B UJ1 I 1.03 1 140 Plume Definition 6286 
6286 I 1/8/01 GW07340RG ;POTASSIUM i REAL: TR2 , 2190 UGlLi B V1 1 0.5 1 Plume Definition 
6286 ' 1/8/01 GW07340RG SELENIUM I REAL ' TR2 69 UG/L I V1 2.37 1 50 Plume Definition 
6286 T 1/8/01 GW07340RG SILVER 1 REAL. TR1 0.62 UG/L U V1 0.62 1 183 1 Plume Definition 
6286 / 1/8/01 GW07340RG SODIUM 'REAL TR1 48300 UG/L E I V1 10.6 1 Plume Definition 
6286 I 1/8/01 GW07340RG STRONTIUM REAL TR1 604 UGlL v1  0.21 1 21900 Plume Definition 
6286 I 1/8/01 GW07340RG THALLIUM REAL TR1 3.26 UG/L U R1 3.26 1 2 Plume Definition 
6286 1/8/01 GW07340RG TIN I REAL TR1 2.38 UG/L U V1 2.38 1 21900 Plume Definition 
6286 1/8/01 GW07340RG URANIUM, TOTAL REAL TR1 5.09 UG/L B J1 0.72 1 Plume Definition 
6286 1 /8/0 1 I G W07340RG 1 VAN AD1 UM REAL( TR1 3.65 UGlL B UJ1 0.46 1 256 Plume Definition 
6286 1/8/01 IGW07340RG /ZINC , REAL: TR1 ; 10.4 UG/L B V1 0.5 1 11000 Plume Definition 
6486 j 1/9/01 lGW07342RG [ALUMINUM i REAL TR1 i 7.6 UG/L U , V1 7.6 1 36500 Drainage 
6486 j 1/9/01 iGW07342RG GNTIMONY REAL TR1 2.851 UG~L i B i RI 2.24 1 6 Drainage 
6486 I 1/9/01 GW07342RG iARSENlC REAL TR1 2.46 UGlL I U J1 1 2.46 1 50 Drainage 
6486 j 1/9/01 GW07342RG /BARIUM REAL TR1 57.8 UGlL B J1 0.49 1 2000 Drainage 

1/9/01 GW07342RG (BERYLLIUM REAL TR1 0.21 UG/L U V1 0.21 1 4 Drainage 6486 
6486 1/9/01 GW07342RG ICADMIUM REAL TRl 3.88 UG/L V1 0.36 1 I 5 Drainage 
6486 1/9/01 GW07342RG CALCIUM REAL TR1 143000 UG/L v 1  8.19 1 Drainage 
6486 1/9/01 G W07342RG CHROMIUM REAL TR1 2.52 UG/L v1 0.7 1 100 Drainage 
6486 1/9/01 GW07342RG COBALT REAL TRl 0.67 UG/L U V1 1 0.67 1 2190 Drainage 
6486 I 1/9/01 GW07342RG COPPER REAL TR1 4.66 UGlL UJ1 1.54 1 1300 Drainage 
6486 1 1/9/01 GW07342RG IRON REAL TR1 ' 3.17 UG/L B UJ1 2.37 1 Drainage 
6486 I 1/9/01 GW07342RG ILEAD REAL TR1 2.25 UG/L U V1 2.25 1 15 Drainage 
6486 i 1/9/01 GW07342RG ILlTHlUM REAL TR1 116 UG/L J1 0.003 1 73OIDrainage 
6486 , 1/9/01 IGW07342RG MAGNESIUM REAL TR1 514001 UGlL : v 1  4.55 1 Drainage 
6486 1/9/01 iGW07342RG MANGANESE REAL' TR1 ! 7.031 UG/L 1 B ' V1 0.48 1 1720 Drainage 
6486 1/9/01 (GW07342RG MERCURY REAL TR1 ' 0.0481 UG/LI U R1 0.048 1 2 Drainage 
6486 1/9/01 IGW07342RG MOLYBDENUM REAL TR1 27.51 UG/L I B V1 1.39 1 183 Drainage 
6486 1/9/01 IGW07342RG NICKEL REAL TR1 1291 UG/L I V1 1.03 1 140 Drainage 
6486 1 /9/0 1 GW07342RG POTASS I UM REAL TR2 1730 UG/L B V1 0.5 1 Drainage 
6486 1\9/01 GW07342RG ISELENIUM REAL TR2 16.3 UGlL J1 2.37 1 50 Drainage 
6486 1/9/01 GW07342RG ISILVER REAL TR1 0.62 UG/L U V1 0.62 1 183 Drainage 
6486 1/9/01 GW07342RG SODIUM REAL TR3 239000 UGlL E V1 21.2 2 Drainage 
6486 1/9/01 GW07342RG STRONTIUM . REAL 1 TR1 I 1430 UG/L v1  0.21 1 21900 Drainage 

! 1/9/01 GW07342RG ,THALLIUM REAL TR1 3.26 UG/L U R1 3.26; 1 2 Drainage 6486 
6486 1 1/9/01 GW07342RG TIN REAL TR1 2.38) UG/L U , V1 ' 2.381 l i  21900 Drainage 
6486 1/9/01 iGW07342RG URANIUM, TOTAL REAL TR1 8.18 UG/L B J1 0.72 1 Drainage 
6486 1/9/01 GW07342RG VANADIUM REAL TRl 1 0.46 UG/L U V1 0.46 1 256 Drainage 
6486 1/9/01 GW07342RG ZINC REAL TR1 34.7 UG/L v1  0.5 1 11000 Drainage 
6586 2/22/01 GW07343RG ALUMINUM REAL TR1 7.57 UG/L U V1 7.57 1 36500 Drainage 
6586 2/22/01 GW07343RG ANTIMONY REAL TR1 2.65 UG/L U V1 2.65 1 6 Drainage 
6586 2/22/01 GW07343RG ARSENIC REAL TR1 2.33 UG/L U V1 2.33 1 50 Drainage 
6586 2/22/01 GW07343RG BARIUM REAL TR1 63.5 UG/L B J1 0.162 1 2000. Drainage 

Location Sample Sample # Analyte 1 QC I ResultI Result I Units 
Date Type Type 

___._-- - ~ - -  

6286 I 1/8/01 GW07340RG MERCURY REAL TR1 0.048 UG/L U R1 I 0.048 1 

- 
- 
-- 
_-___-. ___ 

- - - - 
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70393 ' 2/21/01 GW07383RG BARIUM ' REAL' TR1 63.5 UG/L B 
70393 3 2/21/01 GW07383RG BERYLLIUM REAL TR1 0.158 UG/L U 
--- 
__. . 

i 

J1 ' 0.162 1 2000 RCRA 
V1 0.158 1 4 RCRA 

t 

70393 I 2/21/01 GW07383RG CADMIUM REAL TR1 0.272 UGlL I U ! V1 0.272 1 5 RCRA 
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Sample Sample # Analyte I QC ResultI Result Units Tier II Iw.Well Class Lab Valid- Detect Dilu- 
Qual ation Limit tion Type Type 

Location 
Date 

70393 ' 1 2/21/01 GW07383RG CALCIUM I REAL TR1 1 21700 UGlL I V1 5 1 I RCRA 
70393 I 2/21/01 GW07383RG CHROMIUM REAL, TR1 I 0.582 UGlL UE J1 0.582 11 1OOIRCRA 

0.419 UGlL U J1 0.419 11 21901RCRA 70393 7 2/21/01 IGW07383RG COBALT REAL1 TR1 I 
70393 I 2/21/01 IGW07383RG [COPPER I REAL1 TR1 0.587 UGlL U V1 0.587 1)  13001RCRA 
70393 ' 2/21/01 (GW07383RG IRON 1 REAL1 TR1 33.31 UG/L B 1 UJ1 3.271 11 1 RCRA 
70393 2/21/01 IGW07383RG LEAD REAL TR1 1.47 UG/L U I V1 1.47 11 15 RCRA 
70393 2/21/01 GW07383RG LITHIUM REAL TR1 6.16 UG/L BE 1 J1 0.003 1)  730 RCRA 
70393 2/21/01 GW07383RG MAGNESIUM REAL TR1 4230 UGlL B V1 3.63 11 RCRA 
70393 I 2/21/01 GW07383RG MANGANESE REAL TR1 4.46 UG/L B V1 0.338 1) 1720 RCRA 
70393 1 2/21/01 GW07383RG MERCURY REAL TR1 0.057 UG/L U R1 0.057) 1 2 RCRA 
70393 I 2/21/01 GW07383RG MOLYBDENUM REAL TR1 1.28 UGlL U V1 1.28 1 183 RCRA 
70393 [ 2/21/01 GW07383RG NICKEL :REAL, TR1 I 2.78 UGlL B UJ1 0.815 1 140 R C k  
70393 i 2/21/01 GW07383RG POTASSIUM REAL' TR1 507, UG/L B V1 6.52 . 1  RCRA 
70393 1 2/21/01 GW07383RG SELENIUM REAL TR1 I 2.93) UG/L U V1 I 2.93 11 5OIRCRA 

I 2/21/01 IGW07383RG !SILVER 1 REAL TR1 0.8711 UG/L; U V1 1 0.871 1 /  1831RCRA 70393 
70393 / 2/21/01 lGW07383RG ISODIUM REAL TR1' 1 136001 UGlL) E J1 I 7.85 11 RCRA 
70393 I 2/21/01 IGW07383RG /STRONTIUM REAL TR1 I 1171 UGlLI B V1 I 0.16 11 21900 RCRA 
70393 i 2/21/01 (GW07383RG !THALLIUM REAL TR1 3.88 UGlL U V1 3.88 1 2 RCRA 
70393 1 2/21/01 1GW07383RG ]TIN REAL TR1 2.31 UG/L U V1 2.31 1 21900 RCRA 
70393 ! 2/21/01 IGW07383RG URANIUM, TOTAL REAL TR1 18 UGlL B UJ1 10.8 1 RCRA 
70393 2/21/01 IGW07383RG VANADIUM REAL TR1 0.638 UG/L I U V1 0.638 1 256 RCRA 
70393 2/21/01 GW07383RG ZINC REAL TR1 6.32 UG/L B V i  0.72 1 11000 RCRA 
70493 1/26/01 GW07384RG ALUMINUM REAL TR1 7.57 UG/L U R1 7.57 1 36500 RCRA 
70493 1/26/01 GW07384RG ANTIMONY REAL TR1 2.65 UGlL U R1 2.65 1 6 RCRA 
70493 1/26/01 GW07384RG ARSENIC REAL TR1 2.33 UGlL U V1 2.33 1 50RCRA 
70493 1/26/01 GW07384RG BARIUM I REAL TR1 104 UGlL J1 0.162 1 2000 RCRA 
70493 : 1/26/01 GW07384RG BERYLLIUM REAL1 TR1 0.158 UGlL U V1 0.158 1 4 RCRA 
70493 I 1/26/01 GW07384RG /CADMIUM REAL TR1 0.272 UG/L U V1 0.2721 1 5 RCRA 
70493 1/26/01 GW07384RG ICALCIUM REAL TR1 34600 UGlL v 1  5 1 RCRA 
70493 1/26/01 GW07384RG (CHROMIUM REAL TR1 0.582 UGlL U J1 0.582 1 100 RCRA 
70493 1/26/01 GW07384RG [COBALT REAL TR1 0.419 UG/L U V1 0.419 1 2190 RCRA 
70493 ' 1/26/01 GW07384RG COPPER REAL TR1 1.52 UGlL B UJ1 0.587 1 1300 RCRA 
70493 1/26/01 GW07384RG IRON REAL TR1 36.2 UGlL, B V1 3.27 1 RCRA 
70493 1/26/01 GW07384RG LEAD REAL TR1 1.47 UGlL U J1 1.47 1 15 RCRA 
70493 1/26/01 GW07384RG /LITHIUM REAL TR1 17.5 UGlL BE J1 0.003 1 730 RCRA 
70493 1 1/26/01 GW07384RG MAGNESIUM REAL TR1 8260 UGlL V1 3.63 1 RCRA 

I 1/26/01 GW07384RG MANGANESE i REAL TR1 / 0.338 UG/L U V1 0.338 1 1720 RCRA 70493 
70493 / 1/26/01 GW07384RG MERCURY REAL TR1 0.057! UG/L U ' R1 0.057 1 2 RCRA 
70493 1 1/26/01 GW07384RG MOLYBDENUM REAL TR1 1.281 UG/L U J1 1.28 11 183 RCRA 
70493 1/26/01 lGW07384RG NICKEL REAL TR1 1.49) UG/L B J1 I 0.815 1 '  140 RCRA 
70493 1/26/01 IGW07384RG ,POTASSIUM REAL TR1 1530 UG/L( B V1 6.52 1 RCRA 
70493 1/26/01 GW07384RG SELENIUM REAL TR1 10.8 UGlL J1 2.93 1 50RCRA 

1 1/26/01 GW07384RG SILVER REAL TR1 1.33 UGlL R1 0.871 1 183 RCRA 70493 
70493 I 1/26/01 GW07384RG SODIUM REAL TRl 19900 UGlL V1 7.85 1 RCRA 
70493 1/26/01 GW07384RG STRONTIUM REAL TR1 254 UG/L V1 0.16 1 21900 RCRA 
70493 1/26/01 GW07384RG THALLIUM REAL TR1 3.88 UG/L U R1 3.88 1 2 RCRA 
70493 1/26/01 GW07384RG TIN REAL TR1 2.31 UG/L U V1 2.311 1 21900 RCRA 
70493 1/26/01 GW07384RG URANIUM, TOTAL REAL TR1 16.5 UGlL , B J1 10.8 1, RCRA 
70493 1/26/01 GW07384RG VANADIUM REAL TR1 0.992 UG/L B V1 , 0.638 1 256 RCRA 
70493 j 1/26/01 GW07384RG ZINC REAL TR1 6.97 UG/L B J1 0.72 1 11000 RCRA 
7086 2/23/01 GW07344RG ALUMINUM REAL TR1 7.571 UG/L U V1 7.57 1 36500 Plume Extent 
7086 2/23/01 GW07344RG ANTIMONY REAL TR1 2.651 UG/L I U V1 2.65 1 6 Plume Extent 
7086 2/23/01 GW07344RG ARSENIC REAL TR1 I 2.33 UGlL U V1 2.33 1 50 Plume Extent 
7086 . 2/23/01 GW07344RG BARIUM REAL TR1 75.9 UG/L B J1 0.162 1 2000 Plume Extent 
7086 1 2/23/01 GW07344RG (BERYLLIUM REAL1 TR1 0.158 UG/L U V1 0.158 1 4 Plume Extent 
7086 I 2/23/01 GW07344RG ICADMIUM REAL1 TR1 0.272 UG/L U V1 0.272 1 5 Plume Extent 
7086 1 2/23/01 GW07344RG [CALCIUM REAL1 TR1 I 535001 UGlL v1 5 1 [Plume Extent 

_ _  
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Lab Valid- Detect Dilu- Tier II 
Qual ation Limit tion 

Sample Sample # Analyte QC I ReSultl Result I Units1 

891COLWEL j 3/13/01 IGW07387RG ICOBALT REAL1 TR1 0.181 UG/L 1 U V1 I 0.18 1 2190 
891COLWEL I 3/13/01 IGW07387RG !COPPER i REAL1 TR1 1 1.41 UG/L i 6 j V1 0.151 1 1300 
891COLWEL I 3/13/01 IGW07387RG llRON j REAL / TR1 25.7! UG/LI 6 ; V1 j 4.4' 1 

Location 
Date Type Type 

-._ - 

First Quarter 2001 

IMP~Well Class 

Perf Monitoring' 
Perf Monitoring 
Perf Monitoring 

891COLWEL 3/13/01 IGW07387RG [LEAD- i REAL i TR1 0.55/ UG/L I U j V1 0.55 11 15IPerfMonitoring 
47.8 UG/L I 6 I J1 0.05 1 730 I Perf Monitoring 891COLWEL I 3/13/01 lGW07387RG ILlTHlUM I REAL TR1 

891COLWEL ' 3/13/01 GW07387RG [MAGNESIUM I REAL TR1 I 38600 UGlL I 1 v i  j 1.5 1 Perf Monitoring 
0.48 UG/L B I V1 I 0.05 1 1720 PerfMonitoring 891COLWEL 3/13/01 GW07387RG [MANGANESE I REAL TR1 

891COLWEL 3/13/01 GW07387RG (MERCURY I REAL TR1 0.1 UGlL U I V1 I 0.1 1 2 Perf Monitoring 
89lCOLWEL 3/13/01 GW07387RG (MOLYBDENUM I REAL TR1 2.8 UGlL B I V1 I 0.25 1 183 Perf Monitoring 
891COLWEL 3/13/01 GW07387RG ]NICKEL REAL TR1 8.6 UG/LI 6 I V1 0.281 11 140 Perf Monitoring 
891COLWEL 3/13/01 GW07387RG IPOTASSIUM REAL TR1 1310 UG/L B I V1 5.2 1 Perf Monitoring 
891COLWEL 1 3/13/01 IGW07387RG [SELENIUM REAL TR1 659 UGlL I V1 0.78 1 50 Perf Monitoring 

REAL TR1 0.15 UGlL U I V1 1 0.15 1 183 Perf Monitoring 891COLWEL ' 3/13/01 GW07387RG ISlLVER 
891COLWEL 3/13/01 GW07387RG SODIUM REAL TR1 1330001 UG/L I V1 I 0.65 1 Perf Monitoring 

REAL TR1 12701 UGlL I I v i  0.02 1 21900 Perf Monitoring 891COLWEL 3/13/01 GW07387RG STRONTIUM 
891COLWEL 3/13/01 GW07387RG THALLIUM REAL TR1 0.751 UG/L U J1 0.75 1 2 Perf Monitoring 
891COLWEL 3/13/01 GW07387RG TIN REAL TR1 0.581 UG/L U 1 V1 0.58 1 21900 Perf Monitoring 

REAL TR1 1.9 UG/L B V1 0.15 1 256 PerfMonitoring 891COLWEL 3/13/01 GW07387RG IVANADIUM 
REAL TR1 2.9 UG/L 6 V1 0.12 1 11 000 Perf Monitoring 891COLWEL 3/13/01 GW07387RG !ZINC 

1 36500 Perf Monitoring 891COLWEL 3/13/01 GW07394RG (ALUMINUM RNS TRl 6.2 UGlL B J1 3.1 
6 Perf Monitoring 

891COLWEL 3/13/01 GW07394RG ARSENIC RNS TR1 0.8 UGlL U V1 0.8 1 50 Perf Monitoring 
891COLWEL 3/13/01 GW07394RG BARIUM RNS TR1 0.91 UG/L B V1 0.05 1 2000 Perf Monitoring 
891COLWEL 3/13/01 GW07394RG BERYLLIUM 1 RNS TR1 I 0.02 UGlL U J1 0.02 11 4 PerfMonitoflng 

5 Perf Monitoring 
891COLWEL 3/13/01 iGW07394RG ICALCIUM i RNS TR1 1 44.1 UG/L 6 V1 62.5 11 Perf Monitoring 
891COLWEL 3/13/01 GW07394RG 'CHROMIUM I RNS TR1 0.18 UG/L U V1 0.18 11 100 Perf Monitoring 

RNS TR1 0.18 UG/L U V1 0.18 1 2190 Perf Monitoring 891COLWEL 3/13/01 GW07394RG COBALT 
891COLWEL 3/13/01 GW07394RG ,COPPER RNS TR1 1.2 UG/L 6 V1 0.15 1 1300 Perf Monitoring 

RNS TR1 4.4 UG/L U V1 4.4 1 Perf Monitoring 891COLWEL 3/13/01 GW07394RG IRON 
891COLWEL 3/13/01 GW07394RG LEAD RNS TR1 0.55 UG/L U V1 0.55 1 15 PerfMonitoring 
891COLWEL 3/13/01 GW07394RG LITHIUM RNS TR1 0.15 UG/L 6 UJ1 0.05 1 730 Perf Monitoring 

RNS TR1 9.7 UG/L 6 UJ1 1.5 1 Perf Monitoring 891COLWEL 3/13/01 GW07394RG MAGNESIUM 
RNS TRl 2.8 UG/L 6 V1 0.05 1 1720 Perf Monitoring 891COLWEL 3/13/01 GW07394RG MANGANESE 
RNS TR1 0.1 UG/L U V1 0.1 1 2 Perf Monitoring 891COLWEL 3/13/01 IGW07394RG MERCURY 

891COLWEL 3/13/01 GW07394RG MOLYBDENUM RNS TR1 0.25 UGlL U V1 0.25 1 183 PerfMonitoring 
89lCOLWEL 3/13/01 GW07394RG NICKEL RNS TR1 0.28 UGlL U V1 0.28 1 140 PerfMonitoring 
891COLWEL ; 3/13/01 GW07394RG POTASSIUM RNS TR1 7.4 UG/L B V1 5.2 1 Perf Monitoring 
891COLWEL 3/13/01 GW07394RG SELENIUM 1 RNS TR1 0.781 UG/L U V1 0.781 1 50 Perf Monitoring 
891COLWEL 3/13/01 IGW07394RG [SILVER RNS 1 TR1 I 0.15 UGlL U V1 I 0.15 1 183 Perf Monitoring 
891COLWEL 3/13/01 GW07394RG [SODIUM RNS TR1 114 UG/L 6 V1 62.2 1 Perf Monitoring 
891COLWEL 3/13/01 GW07394RG STRONTIUM RNS TR1 0.37 UGlL B V1 0.02 1 21900 Perf Monitoring 
891COLWEL 3/13/01 GW07394RG THALLIUM RNS TR1 0.75 UGlL U J1 0.75 1 2 Perf Monitoring 
891COLWEL I 3/13/01 IGW07394RG TIN RNS TR1 0.62 UG/L 6 UJ1 0.58 1 21900 PerfMonitoring 
891COLWEL 3/13/01 IGW07394RG ,VANADIUM I RNS TR1 0.15 UG/L U V1 , 0.15 1 256 Perf Monitoring 
891COLWEL 3/13/01 IGW07394RG lZlNC I RNS TR1 3.5 UGlL B V1 0.12 1 11000 Perf Monitoring 
6206989 3/20/01 GW07385RG ALUMINUM I REAL TR1 46.2 UGlL v 1  3.1 1 36500 RCRA 
6206989 3/20/01 GW07385RG ANTIMONY I REAL TR1 1.6 UGlL B V1 0.42 1 6 RCRA 
6206989 3/20/01 GW07385RG ]ARSENIC REAL TR1 1 1.4 UG/L I 6 V1 0.8 11 501RCRA 
6206989 I 3/20/01 'GW07385RG iBARlUM REAL TR1 20.61 UG/L I B V1 0.05 11 2000lRCRA 
6206989 i 3/20/01 GW07385RG BERYLLIUM REAL1 TR1 0.21' UG/L i B ' UJ1 0.02 1 '  4IRCRA 
6206989 3/20/01 GW07385RG CADMIUM REAL TR1 1.3 UGlL V1 0.08 1 5 RCRA 
6206989 3/20/01 GW07385RG CALCIUM REAL TR1 486000 UG/L V1 62.5 1 RCRA 
6206989 3/20/01 GW07385RG CHROMIUM REAL TR1 0.561 UGlL B UJ1 0.18 1 100 RCRA 
6206989 3/20/01 GW07385RG COBALT REAL TR1 0.2 UGlL 6 V1 0.18 1 2190 RCRA 
6206989 3/20/01 GW07385RG COPPER REAL TR1 5.4 UG/L V1 0.15 1 1300 RCRA 
B 2 0 6 9 8 9 3/20/01 GW07385RG IRON REAL TR1 5.4 UGlL B V1 4.41 1 RCRA 

891COLWEL 3/13/01 GW07394RG [ANTIMONY RNS TR1 0.42 UG/L U I V1 0.42 1 

891COLWEL 3/13/01 GW07394RG /CADMIUM 1 RNS TR1 I 0.08' UGlL U V1 0.08 11 

~ 
~~~ ~ ~~~~~ ~ 



P209389 I 2/13/01 
P209389 I 2/13/01 
P209389 I 2/13/01 

GW07367RG ICADMIUM I REAL TR1 1 0.272 UGlL U I V1 0.2721 1 5 I Plume Definition 
GW07368RG (CADMIUM I DUP TR1 1 0.461 UGlL B I V1 0.2721 1 51Plume Definition 

I Plume Definition 51 1 GW07367RG ICALCIUM 1 REAL TR1 ! 128000 UGlL I v1  
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I 
I 
I 

Tier II IMPWell Class 

P209389 I 2/13/011GW07369RG IMANGANESE RNS TR1 1 7.411 UG/L B 1 V1 0.338 1 1720 Plume Definition 
P209389 i 2/13/01 IGW07369RG MERCURY RNS TR1 0.057 UGlL U R1 0.057 1 2 Plume Definition 
P209389 ' 2/13/01 IGW07369RG MOLYBDENUM , RNS TR1 1.28 UGlL U V1 1.28 1 183 Plume Definition 
P209389 2/13/01 (GW07369RG NICKEL I RNS TR1 0.815 UGlL U V1 0.815 1 140 Plume Definition 
P209389 I 2/13/01 IGW07369RG POTASSIUM RNS TR1 14.9 UGlL B I V1 6.52 1 Plume Definition 

2/13/01 GW07369RG SELENIUM RNS TR1 2.93 UGlL U V1 2.93 1 50 Plume Definition 
P209389 2/13/01 GW07369RG ]SILVER RNS TR1 0.871 UGlL U V1 0.871' 1 183 plume Definition 
P209389 2/13/01 GW07369RG SODIUM RNS TR1 64.8 UG/L BE J1 7.85 1 Plume Definition 
P209389 ' 2/13/01 GW07369RG STRONTIUM RNS TR1 0.836 UGlL B V1 0.16 1 21900 Plume Definition 
P209389 2/13/01 lGW07369RG ,THALLIUM RNS TR1 3.881 UGlL U V1 3.88 1 2 Plume Definition 
P209389 2/13/01 GW07369RG TIN RNS TR1 2.31 UG/L U V1 2.31 1 21900 Plume Definition 
P209389 2/13/01 GW07369RG URANIUM, TOTAL i RNS TR1 10.8 UGlL U V1 10.8 1 Plume Definition 
P209389 2/13/01 GW07369RG IVANADIUM RNS TR1 0.638 UG/L U V1 0.638 1 256 Plume Definition 
P209389 2/13/01 GW07369RG lZlNC RNS TR1 10.71 UGlL B V1 0.72 1 11000 Plume Definition 
P313589 1/15/01 GW07370RG /ALUMINUM REAL TR1 7.6 UGlL U V 7.6 1 36500 Plume Extent 
P313589 1/15/01 GW07370RG [ANTIMONY I REAL TR1 5.17 UGlL I R 2.24 1 6 Plume Extent 
P313589 1/15/01 GW07370RG iARSENlC REAL TR1 2.46 UGlL U J 2.46 1 50 Plume Extent 
P313589 111 5/01 GW07370RG BARIUM REAL TR1 , 278 UG/L V 0.487 1 2000 Plume Extent 
P313589 , 1/15/01 GW07370RG BERYLLIUM REAL TR1 0.2121 UGlL U V 0.212 1 4 Plume Extent 
P313589 1/15/01 GW07370RG CADMIUM REAL TR1 0.361 UGlL, U V 0.361 1 5 Plume Extent 
P313589 1/15/01 GW07370RG CALCIUM REAL TR1 ' 189000 UGlL V 8.19 1 1  Plume Extent 
P313589 1/15/01 GW07370RG CHROMIUM REAL TR1 I 0.697 UGlL U V 0.697 1 100 Plume Extent 
P313589 1/15/01 GW07370RG COBALT REAL TR1 0.669 UGlL U V 0.669 1 2190 Plume Extent 
P313589 1/15/01 GW07370RG COPPER REAL TR1 1.54 UG/L U V 1.54 1 1300 Plume Extent 
P313589 1/15/01 GW07370RG IRON REAL TR1 2.37 UGlL U V 2.37 1 Plume Extent 
P313589 1/15/01 GW07370RG LEAD REAL TR1 2.39 UGlL B V 2.25 1 15 Plume Extent 

Lab Valid- Detect Dilu- 
Qual ation Limit tion 

QC Result Result I Units 
Sample 

Sample # Anal yte 
Date Type Type 

Location 

P209389 - 

I 

Appendk A: Groundwater Analytical Data - Metals First Quarter 2001 

A-39 



~~ ~ 

Appendix A: Groundwater Analytical Data - Metals First Quarter 2001 I 

A-40 



Tier II IMP. Well Class 

00597 ! 1110101 GW07148RG TRITIUM I REAL TR1 -108 1431 PCl1L U 1 V1 266 666 PlumeDefinition 
00597 I 1110101 GW07149RG TRITIUM 1 DUP ~ TR1 -1 69 139 PCllL U V1 265 666 Plume Definition 
00597 I 1110101 GW07148RG URANIUM-233.-234 I REAL TR1 -0.022 0.031 PCI1L U V 0.152 1.06 Plume Definition 
00597 1110101 IGW07149RG URANIUM-233,-234 DUP TR1 0.079 0.093 PCl1L J V 0.072 1.06 Plume Definition 
00597 1110101 GW07148RG URANIUM-235 REAL I TR1 0 0 PCllL u v 0.091 1.01 Plume Definition 
io0597 1 110101 GW07149RG URANIUM-235 DUP TR1 0.02 0.071 PCl1L U V 0.156 1.01 Plume Definition 
io0597 1/10/01 GW07148RG URANIUM-238 REAL TR1 0.054 0.077 PCllL U V 1 0.073 0.768 Plume Definition 
00597 1110101 GW07149RG URANIUM-238 DUP TR1 0.026 0.053 PCllL U V 0.071 0.768 Plume Definition 
00597 1110101 IGW07150RG TRITIUM RNS TR1 -1 70 140 PCllL U V1 267 666 Plume Definition 
00597 1 1110101 GW07150RG ,URANIUM-233,-234 RNS TR1 0.04 0.075 PCl1L U V 0.121 1.06 Plume Definition 
00597 I 1110101 GW07150RG URANIUM-235 RNS TR1 0.019 0.067 PCllL U V 0.149 1.01 Plume Definition 
00597 ! 1110101 GW07150RG URANIUM-238 RNS TR1 0.005 0.058 PCllL U I V 0.142 0.768 Plume Definition 
00797 I 1110101 GW07151RG URANIUM-233,-234 ~ REAL TR1 8.91 2.18 PCllL V 0.072 1.06 Perf Monitoring 
00797 [ 1110101 lGW07151RG URANIUM-235 1 REAL TR1 0.294 0.216 PCllL J V 0.088 1.01 Perf Monitoring 
00797 .I 1110101 iGW07151RG URANIUM-238 1 REAL TR1 6.48 1.64 PCI1L V 0.149 0.768 Perf Monitoring 

Sample QC Result Result 2 Sigma Lab Valid- Detect 
Qual ation Limit 

Units Analyte 
Error 

Sample # 
Type Type 

Location 
Date 

_ _ _ ~  
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QC Result Result 2 Sigma Units 

10298 i 1/26/01 GW07374RG ICESIUM-137 I REAL TR1 I -0.326 1.761 PCI/L 
10298 i 1/26/01 GW07374RG \PLUTONIUM-239/240 I REAL TR1 0.004 0.008 PCllL 
10298 1 1/26/01 GW07374RG IURANIUM-233,-234 I REAL TR1 0.645 0.286 PCVL 
10298 I 1/26/01 GW07374RG [URANIUM-235 I REAL TR1 0.018 0.064 PCVL 

Analyte Sample 
Date Type Type Error Sample # Location 

I 

Lab Valid- Detect Tier II IMP-Well Class 
Qual ation Limit 

U 1 V1 ' 2.981 1.511D&D 
U V1 0.01 0.151/D&D 
J V1 0.065 1.061D&D 
U V1 0.141 l.OlID&D 

I 
I 

10298 1 1/26/01 IGW07374RG IURANIUM-238 I REAL I TR1 I 0.671 
10394 1 2/20/01 IGW07347RG /AMERICIUM-241 1 REAL TR1 I -0.002 
10394 1 2/20/01 GW07347RG PLUTONIUM-239/240 I REAL TR1 0 
10394 I 2/20/01 GW07347RG STRONTIUM-89,90 I REAL TR1 I -0.0078 

0.2971 PCl/L/ J V1 0.134 0.7681D&D 
0.0051 PCllL U V1 I 0.016 0.145 Boundary 

01 PCllL U V1 1 0.006 0.151 Boundary 
0.1051 PCllL U V1 1 0.18 0.852 Boundary 

10394 I 2/20/01 GW07347RG TRITIUM 1 REAL j TR1 i -2951 1751 PCllL, U 
10394 [ 2/20/01 GW07347RG ;URANIUM-233.-234 REAL TR1 I 3.771 1.06; PCI/L/ 
10394 1 2/20/01 GW07347RG [URANIUM-235 j REAL mi I 0.201' 0.189; PCVL; J 
10394 1 2/20/01 IGW07347RG URANIUM-238 1 REAL TR1 I 3 0.89 PCllL - ~ -  

V1 341 666 Boundary 
V1 0.139, 1.06 Boundary 
v i  0.172j 1.01 Boundary 
V1 0.1831 0.768 Boundary 

10398 ~ 1/25/01 IGW07375RG CESIUM-137 ! REAL TR1 I 0 2.56 PCllL U I J1 4.661 1.51 
10498 ' 1/25/01iGW07376RG AMERICIUM-241 1 REAL TR1 I 0.005 0.007 PCVL U , V1 0.007 0.145 
10498 1/25/01 GW07376RG CESIUM-137 REAL TR1 1.07 1.8 PCllL u v 1  3.17 1.51 
10498 1/25/01 GW07376RG PLUTONIUM-2391240 REAL TR1 I 0 0 PCllL U V1 ' 0.007 0.151 
10498 1/25/01 GW07376RG URANIUM-233,-234 j REAL TR1 , 1.12 0.424 PCllL V1 0.072 1.06 
10498 1/25/01 GW07376RG URANIUM-235 REAL , TR1 0.033 0.067 PCVL U V1 0.089, 1.01 
10498 1/25/01 GW07376RG URANIUM-238 REAL TR1 1.26 0.461 PCVL V1 0.127 0.768 
10592 3/19/01 GW07441RG URANIUM-233,-234 REAL TR1 29 0.95 PCllL V1 I 0.089 1.06 
10592 3/19/01 GW07441RG URANIUM-235 REAL TR1 0.58 0.14 PCllL J V1 0.061 1.01 
10592 3/19/01 GW07441RG URANIUM-238 REAL TR1 19 0.77 PCllL V1 0.061 0.768 

REAL TR1 0.009 0.018 PCVL U V1 0.025 0.145 
10598 1 1/25/01 ,GW07377RG CESIUM-137 REAL TR1 3.71 2.091PCllL J 1 V1 1 2.68 1.51 
10598 i 1/25/01 GW07377RG iPLUTONIUM-239/240 REAL TR1 0.0091 0.017 PCVL U ' V1 I 0.023 0.151 
10598 I 1/25/01 GW07377RG URANIUM-233,-234 REAL TR1 0.0441 0.082 PCllL U V1 0.132 1.06 

10598 ' 1/25/01 GW07377RG URANIUM-238 REAL TR1 0.275 0.184 PCllL J V1 0.074 0.768 
10692 1/10/01 GW07348RG URANIUM-233,-234 REAL TR1 17.8 4.12 PCllL V 0.149 I 1.06 

10598 , 1/25/01 GW07377RG AMERICIUM-241 ~~~~~~ ~ 

10598 1/25/01 GW07377RG URANIUM-235 . REAL TR1 0.306 0.226 PCVL J V1 0.092 1.01 

D&D 
D&D 
D&D 
D&D 
D&D 
D&D 
D&D 
Perf Monitoring 
Perf Monitoring 
Perf Monitoring 
D&D 
D&D 
D&D 
D&D 

D&D 
Perf Monitoring 

D&D 

10692 1110101 GW07348RG URANIUM-235 REAL 
10692 1 / I  0/0 1 GW07348RG URAN I UM-238 REAL 
10992 1/26/01 GW07349RG URANIUM-233,-234 REAL 
10992 1/26/01 GW07349RG URANIUM-235 REAL 

TR1 0.618 0.343 PCllL J V 0.088 1.01 Perf Monitoring 
TR1 10.6 2.54 PCllL V 0.148 0.768 Perf Monitoring 
TR1 I 6.61 1.661 PCllL I V1 0.07 1.06 Perf Monitoring 

i TR1 I 0.495 0.298 PCllL J / V1 0.152 1.01 Perf Monitoring 
10992 , 1/26/01 ,GW07349RG URANIUM-238 REAL TR1 , 4.41 1.18 PCllL 
10994 1/11/01 GW07350RG STRONTIUM-89,90 REAL TR1 -0.152 0.431 PCI/L 
10994 111 1/01 GW07350RG STRONTIUM-90 REAL TR1 -0.0736 0.417 PCI/L 
10994 111 1/01 GW07350RG URANlUM-233,-234 REAL TR1 8.76 2.12 PCllL 
10994 1/11/01 GW07350RG URANIUM-235 REAL TR1 0.152 0.144 PCVL 
10994 1/11/01 GW07350RG URANIUM-238 REAL TR1 5.68 1.44 PCVL 

I V1 , 0.145 0.768 Perf Monitoring 
U V1 0.746 0.852 Plume Extent 
U V1 0.719 Plume Extent 

V1 0.118 1.06 Plume Extent 
J V1 0.083 1.01 Plume Extent 

j V i  0.118 0.768 Plume Extent 

12691 1 1/15/01 
12691 \ 1/15/01 
12691 1/15/01 

1/23/01 1386 
1386 1/23/01 

GW07353RG IURANIUM-233.-234 RNS TR1 -0.02 0.029 PCllL U V1 0.141 1.06 Perf Monitoring 
GW07353RG IURANIUM-235 RNS TR1 0 0 PCVL U V1 0.084 1.01 Perf Monitoring 
GW07353RG (URANIUM-238 RNS TR1 0.05 0.071 PCVL U V1 0.067 0.768 Perf Monitoring 

V1 0.148 1.06 Plume Extent GW07392RG URANIUM-233,-234 REAL TR1 9.97 2.41 PCllL 
GW07392RG URANIUM-235 REAL TR1 0.581 0.328 PCVL J V1 0.087 1.01 Plume Extent 

1386 ; 1/23/01 IGW07392RG IURANIUM-238 I REAL I TR1 I 7.961 1.97, PCI/Ll I V1 , 0.164 0.768 Plume Extent 
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Sample QC Result Result 2 Sigma Lab Valid- Detect Tier II IMP-Well Class 
Units Analyte 

Error Qual ation Limit 
Location Sample # 

Date Type Type 
8206989 1 2/20/01 jGW07385RG !TRITIUM REAL TR1 1 0 1551 PCI/L' U V1 276 666 RCRA 
P114389 I 1/11/01 iGW07366RG !AMERICIUM-241 I REAL TR1 I -0.002 0.004 PCI/L U V1 0.01 0.145 Plume Extent 
P114389 j 1/11/01 !GW07366RG PLUTONIUM-239/240 REAL I TR1 0.001 0.01 PCllL U V1 I 0.014 0.151 Plume Extent 
P114389 1 111 1/01 lGW07366RG URANIUM-233,-234 REAL 1 TR1 2.87 0.829 PCllL V1 0.143 1.06 Plume Extent 
P114389 1/11/01 GW07366RG URANIUM-235 1 REAL TR1 0.0631 0.091 PCllL' U V1 0.085 1.01 Plume Extent 
P114389 I 111 1/01 GW07366RG URANIUM-238 REAL TR1 2.08 0.646 PCllL V1 0.143 0.7681Plume Extent 
P209389 I 2/13/01 GW07367RG AMERICIUM-241 REAL TR1 0.007 0.015 PCVL 1 U V1 0.02 0.145 Plume Definition 
P209389 2/13/01 GW07368RG AMERICIUM-241 DUP TR1 1 0.008 0.011 PCl/L/ U V1 , 0.011 0.145 Plume Definition 
P209389 2/13/01 1 GW07367RG PLUTONIUM-2391240 REAL TR1 0 0 PCllLI U V1 0.021 0.151 Plume Definition 
P209389 2/13/01 IGW07368RG PLUTONIUM-239/240 DUP , TR1 0.007 0.01 PCI/L I U V1 0.009 0.151 Plume Definition 
P209389 I 2/13/01 lGW07367RG ISTRONTIUM-89,90 REAL ' TR1 0.123 0.0865 PCllL I U V1 0.131 0.852 Plume Definition 
P209389 I 2/13/01 IGW07368RG ISTRONTIUM-89,90 DUP TR1 j -0.0103 0.0831 I PCllL 1 U I V1 0.144 0.852 Plume Definition 
P209389 2/13/01 IGW07367RG /TRITIUM j REAL TR1 I -2761 1841 PCI/L! U V1 , 355 666 Plume Definition 
P209389 2/13/01 lGW07368RG lTRlTlUM DUP I TR1 -2751 1831 PCllL ~ U V1 1 353 666 Plume Definition 
P209389 , 2/13/01 GW07367RG URANIUM-233,-234 REAL 1 TR1 1.271 0.461 PCllL 1 I V1 1 0.126 1.06 Plume Definition 
P209389 1 2/13/01 GW07368RG URANIUM-233,-234 DUP I TR1 0.507 0.252 PCllL J 1 V1 1 0.069 1.06 Plume Definition 
P209389 2/13/01 GW07367RG IURANIUM-235 I REAL I TR1 I -0.013 0.026 PCllL U I V1 I 0.155 1.01 Plume Definition 
P209389 2/13/01 GW07368RG URANIUM-235 DUP TR1 0.063 0.091 PCllL U V1 I 0.085 1.01 Plume Definition 
P209389 2/13/01 GW07367RG URANIUM-238 REAL TR1 0.621 0.296 PCllL J V1 1 0.165 0.768 Plume Definition 
P209389 2/13/01 GW07368RG URANIUM-238 DUP TR1 0.444 0.236 PCVL J V1 i 0.121 0.768 Plume Definition 
P209389 2/13/01 GW07369RG AMERICIUM-241 RNS TR1 0.004 0.006 PCllL U V1 0.006 0.1451Plume Definition 
P209389 2/13/01 GW07369RG PLUTONIUM-239/240 RNS , TR1 0 0 PCllL U V1 0.005 0.151 Plume Definition 
P209389 2/13/01 GW07369RG STRONTIUM-89,90 RNS TR1 0.0636 0.11 PCllL U V I  0.183 0.852 Plume Definition 
P209389 2/13/01 GW07369RG TRITIUM RNS TR1 -337 180 PCllL u v1  354 666 Plume Definition 
P209389 I 2/13/01 GW07369RG URANIUM-233,-234 RNS TR1 0.042 0.077 PCI/L U V1 0.125 1.06 Plume Definition 
P209389 I 2/13/01 GW07369RG URANIUM-235 I RNS , TR1 ' -0.019 0.083 PCllL U V1 0.222 1.01 Plume Definition 
P209389 1 2/13/01 GW07369RG 'URANIUM-238 I RNS TR1 0.021 0.082 PCl/L/ U V1 0.164 0.768 Plume Definition 

____- 
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Location On,rr Sample # Analyte Tier II 
Sample 

1 
' I  

IMP Well Class 

I 
(I 

I 
M 
1 
I 
I 
I 

00491 
00491 I 3/21/01 GW07138RGiBROMOBENZENE 
00491 I 3/21/01 GW07138RG BROMOBENZENE 
00491 I 3/21/01 GW07138RG IBROMOCHLOROMETHANE 

I 3/21/01 IGW07138RG :BENZENE. 1.3.BTRIMETHYL- 

AppendLr A:  Groundwater Analytical Data - Volatile Organic Compounds First Quarter 2001 

REAL DL1 I 5 UG/L U ' 1 5 101 Plume Definition 
REAL TR1 I 1 UGlL U I UJ1 1 11 Plume Definition 
REAL DL1 ! 5 UG/L U I 1 5 101 Plume Definition 
REAL TR1 I 1 UG/L U I V1 11 11 Plume Definition 

~~ 

00491 3/21/01 GW07138RG ~BROMODICHLOROMETHANE I REAL 
00491 3/21/01 GW07138RG I BROMOFORM IREAL 
00491 3/21/01 GW07138RG 'BROMOFORM IREAL 
00491 3/21/01 GW07138RG IBROMOMETHANE IREAL 
00491 3/21/01 GW07138RG IBROMOMETHANE IREAL 

DLl 51UG/LI U 1 5 10 100 Plume Definition 
TR1 1 UG/L U V1 1 1 100 Plume Definition 
DL1 5 UG/L U 1 5 10 100 Plume Definition 
TR1 1 UGlL U V1 1 1 51.1 Plume Definition 
DL1 5 UG/L U 1 , 5 101 51.1 PlumeDefinition 

00491 1 3/21/01 IGW07138RG 'BROMOCHLOROMETHANE 1 REAL1 DL1 I 51UG/LI U I 1 I 51 101 (Plume Definition 
00491 I 3/21/01 IGW07138RG ,BROMODICHLOROMETHANE I REAL1 TR1 1 1 1  UGL u I v i  1 1 I 11 1001Plume Definition 

00491 3/21/01 (GW07138RG 
3/21/01 lGW07138RG 00491 

00491 3/21/01 iGW07138RG 
00491 3/21/01 GW07138RG 

CARBON TETRACHLORIDE REAL TRl  69 UG/L E 1 1 1 11 5 PlumeDefinition 
CARBON TETRACHLORIDE REAL DLl 79 UG/L D V1 5 10 5 Plume Definition 
CHLOROBENZENE REAL TR1 1 UG/L U UJ1 1 1 100 Plume Definition 
CHLOROBENZENE , REAL, DL1 5 UG/L U 1 5 10 100 Plume Definition 

00491 3/21/01 GW07138RG (CHLOROETHANE IREAL 
00491 , 3/21/01 ,GW07138RG (CHLOROETHANE IREAL 
00491 ' 3/21/01 lGW07138RG /CHLOROFORM I REAL 

TRl 1 UG/L U V1 1 1 29.4 Plume Definition 
DL1 5 UG/L U 1 I 5 10 29.4 Plume Definition 
TRl  42 UG/Li E 1 1 1 l i  100 PlumeDefinition I 

00491 I 3/21/01 
00491 j 3/21/01 
00491 I 3/21/01 
00491 ! 3/21/01 
00491 1 3/21/01 
00491 ~ 3/21/01 
00491 I 3/21/01 
00491 1 3/21/01 
00491 I 3/21/01 
00491 j 3/21/01 
00491 : 3/21/01 

A-49 

GW07138RG /CHLOROFORM [REAL DLl 49 UG/L D I V1 51 10 100 Plume Definition 
GW07138RG'CHLOROMETHANE REAL TR1 1 UGlL U V1 1 1 6.55 Plume Definition 

5 10 6.55 Plume Definition GW07138RG CHLOROMETHANE 
GW07138RG cis-1,ZDICHLOROETHENE REAL TR1 11 UG/L v1 1 ~ 1 70 Plume Definition 
GW07138RG cis-1.ZDICHLOROETHENE REAL DL1 12 UG/L D 1 51 10 70 Plume Definition 
GW07138RG cis-1,IDICHLOROPROPENE REAL TRl  1 UG/L U V1 1 : 1 0.473 Plume Definition 
GW07138RG cis-1.3-DICHLOROPROPENE REAL DL1 5 UG/L U 1 5 /  10 0.473 Plume Definition 
GW07138RG DIBROMOCHLOROMETHANE REAL TR1 1 UG/L U V1 11 1 1.01 Plume Definition 
GW07138RG DIBROMOCHLOROMETHANE REAL DLl 5 UG/L U 1 5!  10 1.01 Plume Definition 
GW07138RG DIBROMOMETHANE REAL TRl 1 UG/L U V i  11 1 Plume Definition 
GW07138RG IDIBROMOMETHANE REAL DL1 5 UGlL U 1 51 10 Plume Definition 

REAL DL1 5 UG/L U 1 

00491 
00491 
00491 
00491 
00491 
00491 
00491 
00491 
00491 
00491 
00491 
00491 
00491 
00491 

3/21/01 GW07138RG ETHYLBENZENE REAL DL1 5 UG/L U 1 ~ 5 10 700 Plume Definition 
3/21/01 GW07138RG HEXACHLOROBUTADIENE REAL TR1 1 UG/L U V1 ' 1 1 1.09 Plume Definition 
3/21/01 GW07138RG HEXACHLOROBUTADIENE REAL DL1 5 UG/L U 1 5 10 1.09 Plume Definition 
3/21/01 GW07138RG ISOPROPYLBENZENE REAL TR1 l !UG/L U UJ1 1 1  Plume Definition 
3/21/01 GW07138RG ISOPROPYLBENZENE REAL DL1 5 !  UG/L U 1 5 10 Plume Definition 
3/21/01 GW07138RG ,METHYLENE CHLORIDE ,REAL, TR1 0.2.UGlL JB JB1 1 1  5 Plume Definition 
3/21/01 IGW07138RG METHYLENE CHLORIDE REAL DLl , 8.UGlL BD 1 5 10 5 Plume Definition 
3/21/01 GW07138RG NAPHTHALENE REAL TR1 ! 1 UGlL U UJ1 , 1 1 1460 PlumeDefinition 
3/21/01 GW07138RG NAPHTHALENE REAL DL1 5 UG/L U 1 I 5 10 1460 Plume Definition 
3/21/01 GW07138RG n-BUTYLBENZENE REAL TR1 1 UGlL! U UJ1 1 11 Plume Definition 
3/21/01 GW07138RG n-BUTYLBENZENE REAL DL1 5 UGIL; u 1 5 101 Plume Definition 
3/21/01 GW07138RG n-PROPYLBENZENE REAL TRl  1 UG/L/ U UJ1 1 1: Plume Definition 
3/21/01 GW07138RG n-PROPYLBENZENE REAL DL1 5 UGlLj U 1 5 10; Plume Definition 
3121101 GW07138RG oGHLOROTOLUENE REAL TR1 1 U G L  U UJ1 1 l i  Plume Definition 
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00597 ' 1/10/01 IGW07148RG ISTYRENE I REAL I TR1 I l IUG/LI U 1 V1 i 1 )  21 1OOlPlumeDefinition 
00597 i 1/10/01 IGW07149RGlSTYRENE 1 DUP I TR1 I 11 UGLI U 1 V1 ! 11 21 1OOlPlumeDefinition 

A-5 1 l(12001 rppandlr-VOCs.ar 
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1 
Lab Valid- Detect 

Location Date Sample # Analyte 1 Type QC IReSUltlResultlUnitsl Type Qual ation Limit 
Sample 

I 
1 

W P  Well Class Dilu- TierII 
tion 

I 

03991 I 1/23/01 
03991 I 1/23/01 

Appendix A: Groundwater Analytical Data - Volatile Organic Compounds First Quarter 2001 

GW07156RGIp-CHLOROTOLUENE I RNS I TR2 I 1 UG/L[ u I 1 I 11 11 /Plume Definition 
GW07156RGIPROPANE. 1.2-DIBROMO-3-CHLORO- RNS I TR1 I 1 UG/LI U I UJ l  I 1 : 11 0.21Plume Definition 

03991 I 1/23/01 GW07156RG 
03991 ) 1/23/01 GW07156RG 
03991 I 1/23/01 GW07156RG 

I 
PROPANE, 1.2-DIBROMO-3-CHLORO-I RNS TR2 i UG/L u ' i j 1 1 0.2 Plume Definition 
sec-BUTYLBENZENE RNS TR1 1 UG/L U UJ l  j 1 1 Plume Definition 

1 UG/L U 1 j 1 1 Plume Definition sec-BUTYLBENZENE RNS TR2 
03991 ~ 1/23/01 GW07156RGISTYRENE RNS TR1 1 UG/L U UJ1 1 1 100 PlumeDefinition 
03991 I 1/23/01 GW07156RG /STYRENE RNS TR2 1 UG/L U 1 11 1 100IPlumeDefinition 

1/23/01 j GW07156RG tert-BUTYLBENZENE ' RNS ' TR1 1IUGIL 03991 
03991 1/23/01 GW07156RG tert-BUhLBENZENE RNS TR2 1IUGIL 

1'UG/L 03991 1/23/01 GW07156RG TETRACHLOROETHENE RNS TR1 
03991 1/23/01 GW07156RG TETRACHLOROETHENE RNS TR2 1 UG/L 
03991 1/23/01 GW07156RG TOLUENE RNS TRl l jUG/L  
03991 1/23/01 GW07156RG TOLUENE RNS TR2 1IUGIL 
03991 1/23/01 GW07156RG TOTAL XYLENES RNS TR1 11 UGlL 
03991 1/23/01 GW07156RG TOTAL XYLENES RNS TR2 11 UGlL 
03991 I 1/23/01 GW07156RG trans-1.2-DICHLOROETHENE RNS 1 TR1 l 'UG/L  
03991 1 1/23/01 GW07156RG trans-l,2-DICHLOROETHENE I RNS I TR2 1 UGlL 
03991 I 1/23/01 , GW07156RG ltrans-1.3-DICHLOROPROPENE I RNS 1 TR1 1 UG/L 

__ 

____.__ 

~~~~ 

04091 1 3/15/01 bW07435RG IBROMOCHLOROMETHANE I REAL/ TR1 I 1IUGILI U I V1 ) 1) 11 I Plume Extent 
104091 I 311 5/01 1 GW07435RG 1 BROMODICHLOROMETHANE 1 REAL1 TRl I 1IUGILi U I V1 I 1 I 1 1001Plume Extent I 

I 

U UJ1 j 1 1 Plume Definition 
U 1 1 1 1 Plume Definition 
U V1 ~ 1 1 5 Plume Definition 
U 1 I 1 1 5 Plume Definition 
U UJ1 ' 1 1 1000 Plume Definition 
U 1 1 1 1000 Plume Definition 
U UJ1 1 1 10000 Plume Definition 
U 1 1 1 10000 Plume Definition 
U V1 1 1 70 Plume Definition 
U 1 1 1 70 PlumeDefinition 
U i V1 I 1 1 0.473IPlume Definition 

- 03991 1/23/01 1 GW07156RG /trans-? .bDICHLOROPROPENE RNS TR2 1 UGlL U 1 1 1 0.473 Plume Definition 
03991 1/23/01 GW07156RGiTRlCHLOROETHENE RNS TR1 1 UG/L U V1 1 1  5 Plume Definition 
03991 1/23/01 GW07156RG TRICHLOROETHENE RNS TR2 1 UG/L U 1 1 1  5 Plume Definition 
03991 1/23/01 GW07156RG TRICHLOROFLUOROMETHANE RNS TR1 1 UG/L U V1 1 1  Plume Definition 
03991 1/23/01 GW07156RG TRICHLOROFLUOROMETHANE RNS TR2 1 UGlL U 1 1 1  Plume Definition 
03991 1/23/01 I GW07156RG VINYL CHLORIDE RNS TR1 1 UG/L U V1 1 1  2 Plume Definition 
03991 1/23/01 GW07156RG VINYL CHLORIDE RNS TR2 1 UGlL, U 1 1 11 2 PlumeDefinition 
04091 I 3/15/01 GW07435RG 1.1.1,2-TET!2ACHLOROETHANE REAL TR1 1 UGlLi U V1 1 1  Plume Extent 
04091 3/15/01 GW07435RG 1,l .I-TRICHLOROETHANE REAL TR1 1 UGlLj U V1 1 1: 2001Plume Extent 
04091 3/15/01 GW07435RG 1.1.2.2-TETRACHLOROETHANE REAL TRl 1 UG~LI  u v i  1 1 ,l 0.426 Plume Extent 
04091 3/15/01 GW07435RG Il.1,2-TRICHLOROETHANE REAL TR1 i UG/L; u v i  1 1; 5 Plume Extent 
04091 3/15/01 ~ GW07435RG I1 .I-DICHLOROETHANE -h~ TR1 1 UGlL! U- V1 1 1 1' 3650 Plume Extent 
04091 3/15/01 'GW07435RG (1 .l-DICHLOROETHENE ]REAL TR1 1 UG/L/ U V1 1 1  7 Plume Extent 
04091 1 3/15/01 iGW07435RG 1.1-DICHLOROPROPENE 'REAL TR1 1, UG/LI U V1 1 1  Plume Extent 
04091 3/15/01 :GW07435RG 1,2.3-TRICHLOROEENZENE REAL TRl  1 UGlLi U UJ1 1 1  Plume Extent 

Plume Extent 04091 3/15/01 GW07435RG 1.2.3-TRICHLOROPROPANE REAL TR1 1 UGlL' U V i  1 1  
04091 3/15/01 iGW07435RG 1.2.4-TRICHLOROEENZENE REAL TR1 1 UG/L U UJ1 1 1 70 Plume Extent 
04091 3/15/01 iGW07435RG 1.2-DIBROMOETHANE REAL TR1 1 UG/L U V1 1 1  Plume Extent 
04091 3/15/01 GW07435RG 1.2-DICHLOROBENZENE REAL TR1 1 UG/L U UJ1 1 1 600 Plume Extent 
04091 3/15/01 GW07435RG Il.2DICHLOROETHANE REAL TR1 1 UGlL U V1 1 1  5 Plume Extent 
04091 3/15/01 GW07435RG 11.2-DICHLOROPROPANE REAL TR1 1 UG/L U V i  1 1  5 Plume Extent 
04091 3/15/01 GW07435RG 11 .3-DICHLOROBENZENE REAL TR1 1 UG/L U UJ1 1 1 600 Plume Extent 

Plume Extent 
04091 3/15/01 GW07435RG 1.4-DICHLOROBENZENE REAL1 TR1 1 UGlL U I UJ1 1 '  1 75 Plume Extent 
04091 3/15/01 GW07435RG 2,P-DICHLOROPROPANE REAL! TR1 1 UG/L U V1 1 1  ,Plume Extent 
04091 3/15/01 GW07435RG 4-ISOPROPYLTOLUENE REAL/ TR1 1 UG/L U UJl  1 1  [Plume Extent 
04091 3/15/01 GW07435RG BENZENE REAL] TR1 1 UG/L U UJ1 1 1  5/Plume Extent 
04091 3/15/01 GW07435RG BENZENE. 1.2.4-TRIMETHYL REAL1 TR1 1 UGlL U UJ1 1 1  /Plume Extent 

- 

- 

- ____- 
__- 04091 3/15/01 GW07435RG 11.3-DICHLOROPROPANE REAL1 TR1 11 UG/L U .V1 11 1 

04091 
04091 

A-6 1 

3/15/01 I GW07435RGIBENZENE. 1.3.5-TRIMETHYL- REAL; TR1 1 UGlL U UJ1 11 11 IPlume Extent 
3/15/01 IGW07435RG IBROMOBENZENE REAL/ TR1 1 UGlL U UJ1 1 11 11 I Plume Extent 

1PZOO1 *pp.nair-VOCs.xls 

04091 
104091 

3/15/01 I GW07435RG BROMOFORM 1 REAL! TR1 1IUGIL U I V1 I 1 I 1 I 100 Plume Extent 
3/15/01 I GW07435RG BROMOMETHANE j REAL i TR1 11 UGlL U I V1 I 11 1 I 51.1 Plume Extent 

04091 I 3/15/01 IGW07435RG)CARBON TETRACHLORIDE 'REAL 
04091 I 3/15/01 iGW07435RG  CHLOROBENZENE 'REAL 
04091 1 3/15/01 IGW07435RG(CHLOROETHANE IREAL 

TR1 1 UG/L v i  1 1  5 Plume Extent 
TR1 1 UGlL U UJ1 1 1 100 Plume Extent 

1 1 29.4 Plume Extent TR1 1 UGlL U V l  
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Lab Valid- Detect Dilu- 
Qual ation Limit tion 

Tier II IMP Well Class Sample Sample # Analyte QC ResUltlResuIt Units 
Type Type 

Location Date 
10394 1 2/20/01 (GW07347RG I1.2.3-TRICHLOROBENZENE 1 UG/L U 1 UJ1 1 21 Boundary 'I- 10394 _. 1, 21 Boundary ___ 
10394 i 2/20/01 . 1 GW07347RG 11.2.4-TRICHLOROBENZENE I REAL; TR1 i 1 UGlL U ! UJI 11 21 70 Boundary 
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Appendix A: Groundwater Analyrical Data - Volatile Organic Compounds 
L 

Detect Dilu- Tier II Sample Analyte QC lResult Result Units Sample # 
Type Type Date 

Location 

First Quarter 2001 

Well Class 
Qual at.,,,, hlllll. , .IV.. , Sample Analyte QC IResult Result Units Sample # 

Type Type Date 
Location 

I 

I17691 \-7/15/01 IGW07353RG [trans-1.3-DICHLOROPROPENE RNS I TR1 I 1IUGILI U I V I 11 21 0.473lPerfMonitc 

17691 I 1/15/01 rGx7353RGlVlNYL CHLORIDE t RNS TRl  I l IUG/Lj - U  ; V I 11 21 2 PerfMonitoring I 

12691 
12691 
12691 
12691 
12691 

1/15/01 I GW07353RG EUTYLBENZENE / RNS TR1 1 UGlL U UJ 1 2  I Perf Monitoring 
1/15/01 IGW07353RG TETRACHLOROETHENE I RNS TR1 1 UG/L U V 1 2 51PerfMonitoring 
1/15/01 lGW07353RG TOLUENE ' RNS TR1 1 UGlL U UJ 1 2 1000 I Perf Monitoring 
1/15/01 lGW07353RG TOTAL XYLENES RNS TR l  1 UGlL U UJ 1 2 1OOOOlPerf Monitoring- 
1/15/01 IGW07353RG trans-1.2-DICHLOROETHENE RNS TR l  1 UGlL U V 1 2 7OlPerf Monitoring 

77596 I 3/5/01 lGW07345RGi1.1.2.2-TETRACHLOROETHANE : REAL TR1 I 11 UGlLI U 1 V1 / 1 I 1 I 0.426jPlume Extc 

I 3/5/01 IGW07345RGI 1.1-DICHLOROETHENE !REAL; TR1 I 1IUGILI U I V1 I 11 11 71PlumeExtent I 

1 3/5/01 1 GW07345RG 11.2.3-TRICHLOROPROPANE IREAL. TR1 I IIUGILI U I V i  1 11 11 ,Plume Extent 

I 3/5/01 IGW07345RG 11.2-DICHLOROBENZENE a REALi TR1 I 1iUGILI U I UJ1 1 I 1 I 600iPlume Extent I 

I 

I 
i 

----- 
22596 1 3/5/01 
22596 1 3/5/01 
22596 
22596 3/5/01 
22596 ~~~ 3/5/01 p~ 

A-102 

-. . - - - - ,  . 
GW07345RG I~.~.~-TRICHLOROETHANE I REAL! TR1 I IIUGILI u I VI i 1j 11 5IPlume Extent 
GW07345RG 11 .I-DICHLOROETHANE i REAL! TR1 1 IIUGILI u I v i  1 11 1 I 36501Plume Extent 

j REALi TR l  1 UG~LI  u I v i  I 11 11 /Plume Extent 
Plume Extent 

,~ 

GW07345RG 11.1-DICHLOROPROPENE 
GW07345RG 11.2.3-TRICHLOROBENZENE , i REAL i TR1 1 UG/LI U I UJ l  1 11 11 

I 

- - ,  22596 _. -. - . 
22596 I 3/5/01 I GW07345RG 11.2.4-TRICHLOROBENZENE /REAL TR1 
22596 ppippp 3/5/01 1GW07345RG ~ 11 2-DIBROMOETHANE i REAL: TR1 

1 UGlLI U I UJl I 1 I 1 I 70.Plume Extent 
!Plume Extent i UG~LI  u I v i  I 11 11 
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40199 I 2/26/01 
40199 I 2/26/01 I 5 I DBD 

GW07414RG 11 .~-D~CHLOROPROPANE I REAL1 TR1 I 21UGILI U I V I 21 21 5 1 DBD 
GW07414RG 11.2-DICHLOROETHANE I REAL] TRl  I 2(UG/LI U 1 V 1 21 21 
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Sample QC 
Location Date Sample # Analyte Type 

40299 2/28/01 IGW07415RGIPROPANE. 1.2-DIEROMO-3-CHLORO-~ REAL' 

Appendix A: Groundwater Analytical Data - Volatile Organic Cornpounds First Quarter 2001 

Result Lab Valid- Detect Dilu- Tier II IMP Well Class 
Type lResult Unitsl Qual ation Limit tion 

DL1 I 5 UGlL I U 1 5 5 0.2 D&D 
40299 1 2/28/01 : GW07415RG Iscx-EUTYLBENZENE 1 REAL1 TR1 I 1 UGlL' U 

A-1 15 

UJ1 i i  1 D&D 
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~ ~~ ~ 

First Quarter 2001 

ANE. 1 .Z-DIBROMO-J-CHLOR 

~~~ ~ ~ ~ - ~~~ ~~~ 

40499 1~ 2/28/01 IGW07417RGIBENZENE. 1,2.4-TRIMETHYL IREAL TR1 I 1 UGlL U UJ1 1 1  . D&D 
: D&D 40499 2/28/01 IGW07417RG BENZENE. 1.3.5-TRIMETHYL- 

40499 2/28/01 I GW07417RG BROMOBENZENE REAL TRl 1 UGlL U UJl  1 1  I D&D 
D&D 40499 2/28/01 ! GW07417RG BROMOCHLOROMETHANE REAL TRl 

40499 2/28/01 1 GW07417RG BROMODICHLOROMETHANE REAL TR1 I 1 UGlL U I V1 I 1 1 100;DBD 
40499 2/28/01 iGW07417RG BROMOFORM REAL TR1 1 UGlL U V1 1 11 100iD&D 

2/28/01 IGW07417RG BROMOMETHANE REAL TR1 1 UG/L U V i  1 1 51.11DBD 40499 
40499 2/28/EiGW07417RG ICARBON TETRACHLORIDE REAL TRl 1 UG/L U V1 1 1  5 DBD 
40499 2/28/01 !GW07417RG /CHLOROBENZENE REAL TRl 1 UGlL U UJ1 1 1 100 DBD 
40499 2/28/01 jGW07417RG (CHLOROETHANE REAL TR1 1 UGlL U V1 1 1 29.4 DBD 
40499 2/28/01 i GW07417RG [CHLOROFORM REAL TR1 1 UGlL U V1 1 1 100 DBD 
40499 i 2/28/01 I GW07417RG [CHLOROMETHANE REAL TR1 1 UGlL U 1 V1 1 1 6.55 DBD 
40499 1 2/28/01 I GW07417RG /cis-1 .P-DICHLOROETHENE I REAL, TR1 I 5,UGlL, 1 V1 , 1 ,  1, 70,DBD 

IREAL TR1 1 UGlL U UJ1 1 1  

1 UG/L U V1 1 1  

~~~ 
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~~ ~~~ 

4087 1 2/20/01 IGW07378RG [CHLOROFORM /REAL TR1 I l jUG/L/  u I v1 I 11 21 IOOIRCRA 
4087 I 2/20/011 GW07378RG ICHLOROMETHANE ! REAL. TRl 1 IJUGILI u 1 v i  I 1)  21 6.551RCRA 
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Appendix A: Groundwater Analytical Data - Volatile Organic Compounds First Quarter 2001 

QC Result Lab Valid- Detect Dilu- Tier II 
In?p Well Class Result Units Sample 

Date 
3/8/01 GW07422RG /BENZENE REAL TRl  1 UG/L U V1 1 1  5 D&D 707 . 

Type Type Qual ation Limit tion Location Sample # Analyte 

~ 

60699 
60699 3/8/01 I GW07422RG BENZENE, 1.2.4-TRIMETHYL REAL TR1 1 UGlL U V1 1 1  DBD 707 
60699 3/8/01 GW07422RG BENZENE, 1 ,B.S-TRIMETHYL- ]REAL TR1 I 1IUGIL U V1 1 11 D&D 707 
60699 3/8/01 GW07422RG BROMOBENZENE IREAL TR1 / 1IUGIL U V i  1 1  D&D 707 
60699 1 3/8/01 GW07422RG BROMOCHLOROMETHANE l IUG/L U V1 1 1  D&D 707 
60699 I 3/8/01 'GW07422RG BROMODICHLOROMETHANE ;ii l - l jUG/L u 1 v i  1 1 100 D&D 707 
60699 3/8/01 GW07422RG BROMOFORM REAL TR1 1IUGIL U V1 1 1; 100 D&D707 
60699 3/8/01 GW07422RG BROMOMETHANE REAL TR1 11 UGlL U V1 I 1 1 51.1 D8D 707 
60699 , 3/8/01 GW07422RG CARBON TETRACHLORIDE REAL TR1 1 UGlL U J1 1 1  5 D8D 707 
60699 3/8/01 GW07422RG CHLOROBENZENE REAL TR1 1 UG/L U V1 1 1 100 D&D 707 
60699 3/8/01 GW07422RG CHLOROETHANE REAL TR1 1 1 UG/L U V1 1 1 29.4(D&D707 
60699 3/8/01 GW07422RG CHLOROFORM REAL TR1 1 UGlL U V1 11 1 100 D8D707 
60699 3/8/01 GW07422RG CHLOROMETHANE REAL TR1 1 UGlL U J1 1 1 6.55 D&D707 
60699 3/8/01 GW07422RG cis-1.2-DICHLOROETHENE \REAL TRl 1 UGlL U V1 1 1 70 D8D707 
60699 7 I 3/8/01 GW07422RG cis-1.3-DICHLOROPROPENE 1 REAL I TR1 1 UGlL U V1 I 1 1 0.473 D8D707 

60699 3/8/01 GW07422RG DIBROMOMETHANE REAL ' TR1 1 UG/L U V1 i 11 1 D&D 707 
60699 3/8/01 GW07422RG DICHLORODIFLUOROMETHANE ' REAL ' TR1 1 UG/L U ' J1 11 1 D&D 707 
60699 1 3/8/01 GW07422RG ETHYLBENZENE REAL, TR1 1 UGlL U V1 1 1 700 D&D707 
60699 j 3/8/01 GW07422RG HEXACHLOROBUTADIENE REAL TRl 1 UGlL U V1 1 1 1.09 D&D707 
60699 1 3/8/01 GW07422RG ISOPROPYLBENZENE REAL TRl  1 UGlL U V1 1 1  D&D 707 
60699 I 3/8/01 GW07422RG METHYLENE CHLORIDE REAL TR1 1 UGlLI U UJ1 1 1  5 D&D 707 
60699 3/8/01 GW07422RG NAPHTHALENE REAL TR1 1 UG/L~ u JI 1 1 1460 D&D707 
60699 3/8/01 GW07422RG n-BUTYLBENZENE REAL TR1 1 UGlLq U V1 1 1  D&D 707 

D&D 707 
60699 3/8/01 GW07422RG c-CHLOROTOLUENE REAL TR1 1 UGlL' U V1 1 1  D&D 707 

DBD 707 60699 3/8/01 GW07422RG p-CHLOROTOLUENE REAL TR1 1 UGlLl U V1 
60699 3/8/01 GW07422RG PROPANE, 1 ,Z-DIBROMO-3-CHLORO- REAL TR1 1 UG/Li U V1 1 11 0.2 D&D707 
60699 1 3/8/01 GW07422RG sec-BUTYLBENZENE REAL TR1 1 UG~L:  u v i  1 1; DBD 707 
60699 / 3/8/01 GW07422RG STYRENE REAL TR1 1 UG/L/ u v i .  1 l i  100 D&D707 
60699 3/8/01 GW07422RG lert-BUTYLBENZENE REAL TR1 1 UGlLi U V1 1 1' D8D 707 

60699 3/8/01 GW07422RG TOLUENE REAL TR1 1 U G ~  u v i  1 1' 1000 D&D707 
60699 3/8/01 GW07422RG TOTAL XYLENES REAL TR1 1 UGL u v i  1 1 ' 10000 D&D 707 
60699 3/8/01 GW07422RG trans-12-DICHLOROETHENE REAL TR1 1 UGlLj U V l  ' 1 1; 70 DBD707 
60699 3/8/01 GW07422RG trans-1.3-DICHLOROPROPENE REAL TR1 1 UG/L/ U V1 1 1: 0.473 D&D707 
60699 3/8/01 GW07422RG TRICHLOROETHENE REAL TR1 1 UG/L/ u JI 1 1  5 D&D 707 
60699 3/8/01 GW07422RG TRICHLOROFLUOROMETHANE REAL TR1 1 UGlLi U V1 1 1/ D&D 707 
60699 3/8/01 GW07422RG VINYL CHLORIDE REAL TR1 1 UGlL, U V1 1 11 2 D&D707 
61099 3/8/01 GW07425RG/1.1.1.2-TETRACHLOROETHANE REAL TRl 0.1 UGlL : J V1 1 1; D&D 883 
6 1099 3/8/01 GW07425RGl1,i- DL1 ~ 2 UG/L U ----L.----- 1 2; 2; D&D 883 
61099 3/8/01 GW07425RG I1.1.1-TRICHLOROETHANE REAL TR1 ' 0.6 UG/L/ J V1 11 1. 200 D8D883 
61099 3/8/01 GW07425RG 1.1 .I-TRICHLOROETHANE REAL DL1 0.5 UGlLi JD 1 2 2 200 D8D883 
61099 3/8/01 GW07425RG Il.1,2,2-TETRACHLOROETHANE REAL TR1 i UG/L/ u v i  1 1 0.426 D8D883 
61099 3/8/01 I GW07425RG 11.1 ,Z,Z-TETRACHLOROETHANE REAL DL1 2 UG/L/ u 1 2 2 ,  0.426 D&D 883 
61099 3/8/01 I GW07425RG 11 ,1,2=TRICHLOROETHANE REAL TR1 i UGIL' u v i  1 1; 5 D&D883 
61099 3/8/01 GW07425RG 11.1.2-TRICHLOROETHANE REAL DL1 2 UGlL U 1 2 21 5 D&D883 
61099 3/8/01 GW07425RG I1.l-DICHLOROETHANE REAL TR1 0.7 UGlLi J V1 1 1: 3650 D&D883 
61099 3/8/01 GW07425RG 11.1-DICHLOROETHANE REAL DL1 0.7 UG/Lj JD 1 2 2 '  3650 D&D883 
61099 3/8/01 GW07425RG 11 .l-DICHLOROETHENE REAL TR1 2 UG/L> v1 l/ 1' 7 D&D883 
61099 3/8/01 GW07425RG 11 .l-DICHLOROETHENE REAL DL1 2 UGlL, JD 1 2 2 '  7 D&D883 

D&D 883 61099 3/8/01 GW07425RG 1,lDICHLOROPROPENE REAL TR1 1 UGlL' U V i  
D&D 883 61 099 3/8/01 GW07425RG 1 .l-DICHLOROPROPENE 'REAL DL1 2 UGL u 1 

61099 3/8/01 GW07425RG 1.2.3-TRICHLOROBENZENE REAL TRl 1 UG/LI U UJ1 1 1 1: D&D 883 
D&D 883 61099 3/8/01 GW07425RG 1.2.3-TRICHLOROBENZENE REAL DL1 

61099 3/8/01 GW07425RG 1.2.3-TRICHLOROPROPANE REAL TRl i UGIL~ u v i  i i i  DBD 883 
61099 3/8/01 GW07425RG 1,2,3-TRICHLOROPROPANE REAL DL1 2 UGlLi U 1 2 21 D&D 883 

_ _  

- 
60699 i 3/8/01 GW07422RG (DIBROMOCHLOkOMETHANE ~ 'REAL/ __. TR1 1 UG/L' U j V1 1 11 1 1.01 DBD707 - 

__ -- 

- 

- - - ~ - - - - ~  

1 1  

1 1  

60699 3/8/01 GW07422RG n-PROPYLBENZENE REAL TR1 1 UGIL~ u v i  

60699 3/8/01 GW07422RG TETRACHLOROETHENE REAL TR1 0.1 UG/LI J V1 1 1' 5 D&D707 

- 

~ _ _ _ . ~ - _ _ _ _ _ _ _ _ _ _ _ ~ - -  

1 1. 
2 21 

2 UGL u 1 2 2 /  
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Appendix A: Groundwater Analytical Data - Volatile Organic Compounds 

6286 1/8/01 
6286 1 /8/0 1 /6286 1/6/01 

First Quarter 2001 

GW07340RG iDlBROMOMETHANE REAL TRl  1 UG/L U V i  1 2  Plume Definition 
GW07340RG I D~CHLOROD~FLUOROMETHANE REAL TR 1 1 UGlL U V1 1 2  Plume Definition 
GW07340RG IETHYLBENZENE REAL TR1 1 UG/L U UJl 1 2 700 Plume Definition 

6286 ' 1/8/01 IGW07340RG Icis-1.2-DICHLOROETHENE REAL TR1 1 UG/LI U I V i  1 2 70 Plume Definition 
1/8/01 IGW07340RG cis-1.3-DICHLOROPROPENE REAL TR1 1 UG/LI u 1 v i  1 2 0.473 Plume Definition 

6286 1/8/01 I GW07340RG DIBROMOCHLOROMETHANE REAL TR1 1 UGILI u I v i  1 2 1.01 Plume Definition 

6286 
/5286 
6286 

1/6/01 GW07340RG HEXACHLOROBUTADIENE REAL1 TR1 1 UGlL U V1 1 2 1.09 Plume Definition 
REAL] TR1 1 UGlL U UJ1 1 2  Plume Definition 1/8/01 GW07340RG ISOPROPYLBENZENE 

1/8/01 GW07340RG METHYLENE CHLORIDE REAL1 TR1 1 UG/L U V1 1 2  5 Plume Definition 
6286 1/6/01 GW07340RG NAPHTHALENE REAL TR1 11 UG/LI U UJ1 1 2 14601Plume Definition 

1/8/01 GW07340RG n-BUTYLBENZENE REAL TR1 1) UG/LI U UJ1 1 2  (Plume Definition 
6786 I /FllOl GWn734flRG n-PROPYLBENZENE REAL TRl  11 UG/LI U UJl 1 2  I Plume Definition 

Plume Definition 

6486 s 1/9/01 I GW07342RG I1.2.4-TRICHLOROBENZENE I REAL1 TRl  I l IUG/LI  U I V1 11 21 70)Drainage 
6486 _ _ _ _ ~  ! 1/9/01 IGWO~~~~RGI~,Z-DIBROMOETHANE I REAL1 TR1 I IIUGILI u I v i  I 1 1  21 [Drainage 

V i  , 11 21 6001Drainage 
11 21 51 Drainage 

6486 I 1/9/01 IGW07342RG )1,2.DICHLOROBENZENE I REAL1 TR1 I 
6486 ' 1/9/01 IGW07342RG 11.2-DICHLOROETHANE I REAL] TR1 I 

I 
I 
I 
I 
I 

I 
8 
I 
I 
I 
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Appendk A: Groundwater Analytical Data - Volatile Organic Compounds First Quarter 2001 

IMP Well Class Lab Valid- Detect Dilu- TierII 
Location Sample # Analyte Qual ation Limit tion 

Sample 
Date 

SW13494 I 1/24/01 GW07386RG ITOLUENE /REAL TR1 I 1 UG/Li U 1 1 1 1000 Perf Monitoring 
SW13494 11124/01 GW07386RG TOLUENE REAL DL1 I 2 UG/L U UJ1 2 2 1000 1 Perf Monitoring 
SWl3494 1/24/01 GW07386RG TOTAL XYLENES REAL TR1 1 UG/L U 1 I 1 1 10000 PerfMonitoring 
SW13494 1/24/01 GW07386RG TOTAL XYLENES REAL DL l  ' 2 UGlL, U UJ1 10000 Perf Monitoring 
SW13494 1/24/01 GW07386RG trans-1.2-DICHLOROETHENE REAL TRl  1 UGlLj u 1 70 PerfMonitoring 
SW13494 1/24/01 GW07386RG trans-1.2-DICHLOROETHENE REAL DL l  I 2 UGlLj U V1 2 21 70 Perf Monitoring 
%r m i G W 0 7 3 8 6 R G  trans-1.3-DICHLOROPROPENE ~~~ ~ REAL -TR1 1IUGILI U 1 1 1 1 0.473 I Perf Monitoring 

REAL DL1 2IUGILI U V1 2 2: 0.473 Perf Monitoring SW13494 1/24/01 I GW07386RG trans-1.3-DICHLOROPROPENE 
SW13494 1/24/01 GW07386RG TRICHLOROETHENE 'REAL TRl  2 UGlL 1 1 1' 5 Perf Monitoring 

REAL DL1 2 UG/L D V1 2 2  5 Perf Monitoring SW13494 1/24/01 GW07386RG TRICHLOROETHENE 
1 UG/L U 1 1 1  Perf Monitoring SW13494 1/24/01 GW07386RG TRICHLOROFLUOROMETHANE REAL TR1 

REAL DL1 2 UGlL U V.1 2 2;  Perf Monitoring SW13494 1/24/01 GW07386RG TRICHLOROFLUOROMETHANE 
1 UG/L U 1 1 I 1 ! 2 Perf Monitoring SW13494 1/24/01 GW07386RG VINYL CHLORIDE REAL TR1 

SWl.?dQA 117AlOl GWO7RMRGlVlNVL CHLORIDE [REAL( DL1 1 21UGILI U I V l  I 21 21 21PerfMonitorina I 

- 
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Figure 1B 
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Figure 1C 
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